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The Original of Ens1oxes their duties, and 
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T0 THe - 


Right Nobl: JOHN DUKE ——_ 


SOMERSET, 


MARQUES and EARLE 


HARTFORD, 


VICOUN T az ance 
D 


Lord Seymour.” 


_ it pleaſe your Grace. 
_ =o. N wacant hours my Genins guiding me 


FR FAN to ſome thoughts upon Art Military, 
£V| [1/2280 and having made ſome Collefions 0 
| part thereof, out of the chiefeſ} Authors 
_ both Ancent. and. Modern, but find- 
ing in them many Motions to be of 
little uſe, and may well be ſpared according to our preſent 


Mode of Diſcipline, which is to Exerciſe and fight our 
A 2 Horſe 


Wb The Epiſtle Dedicatory. 


Horſe but three in File , and the Foot ſox. 1 ' HY 
cording to the ſeveral Gommanis for the Exercife there- 


of, drawn the platforms , and dire@ions for the perfor- 


mance of the ſ; ame, and now they want nothing but your 


Graces proteion, for which, being your Servant and 
Tenant, © havepreſumed to implore ; knowing that there 
is tn your Right Noble ſelf, Wiſdome and Potency 
enongh to allow bereof for the uſe of the young Souldrie 

this Kingdom: vir, next tomy Sacred Kin be aſſured 
of my dutifut affettions , and Command the Life of him 


who is in all bumlity _ 
Your Graces 


molt obliged Servant 


T bo. Venn, 


Shi bb bod ESSEDESISEDS So bÞ4 
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All: fuch of he 


Deputy Lieutenants 


For the County of 


SOMERSET 


That have faithfully managed his MAJESTIES 
affairs in the well ordering of the Militia of the {aid County. 
Right worſhipful , and truly Honoured. | | 
Cad Saag Am to crave your pardons for my 
M7, I boldneſs, that( being Comiſſionated 
[7 N FE! roobey your Commands) have pre- 
5 Bay famed thus far withoutthem;but your 
© << Honours love to-this Art, andmy 
FAS" -own experience of you, .is the caule 
thereof ; and as the Country can teſtifie the ſame, ſoit 
is my endeavour if it were poſlible )-the whole world 
ſhould know 'it : But your ſplendid carriages in the 
activenels of your proceedings in the Militia, do ſhine 
molt glorious in your effectual managements ; for 
your diligence hath drawn obedience; your wiſdom 
reverence, Your Vertuous' education: makes a wil- 
lingnels in” all to ſerve you, anda readineſs in: your 
Honours (in all your ations ) to equallize theſame. 
Theſe Colle&ives_ are but; ſhaddowes your Noble 


a minds 


| 
' 
i 


The Epiſtles Dedicatory. i 5 
' minds are adorned withall, being but little more than 
the Accidence of Military Diſcipline, yet ulcfulin this 
W arlike age. My Lord Duke's Patronizing hereof I 
hope may not be denied by you to ſuffer theſe to 
march and quarter within :the precinQs of your Ho- 
nours Commands, afſuringthat in quality lam 
| Your Honours Servattto be 
Commanded. 
' Tho, Vem. 
A Liſt of the namevvfi thoſeworthy Gentlemen as are concerned in 


| the affairs of the County of Somerſer, as Deputy Licutenants , and 
...--..., Colonels, bothof Horſe and Foot. 


The Lord' Fitsharding, Colonel of Horſe. 

Lord Pawlett, Colonel of Crewketne Regiment , 1. 

oir William Portman. 

Sir John Syddenbam. . 

Sir William WV/yndbans. 

Sir 7 homas Bridges. 

dir Hugh Smith. 1108 

Ser George Horner, © 7a 

Sir Edmond Windham Knight Marſhall. 

Sir Zobn Coventrey Colonel of T annton Regiment, 2. 

Edward Phillips: Eq. 

Ralph Stawell, Eſq.Colonel of Bridgwater Regiment. 3. 

Peregrine Palmer Ele 

Henry Rogers Eſq. 

George Speake Efq. "4 

Francis W adbanE Colonel of Wells Regiment, 4. 

Samuel Gorges Eq. 

Kobert Hunt Eſq. | 

T bomas Peggot EG Colonel of Bath Regiment, 5. 
To 
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TO THE 
Right worſhipful, and truly honoured 


SrCOPLESTONE BAMPFIELD Knight, 
| And oneof the Knights of 


PARLAMENT 


For the County of De vo x, ec. 


w Lihough Tam aftranger toyou, yet the Gallantry 
of your Vertuous inclinations zogether with the 
nearneſs of affettions tomy never tobe forgotten 
Cammander Sir Hugh Wyndham Kmegbr, 
late deceaſed, forceth me to preſent you with a Lively 
Portraifture of his worth. As to bis Military concerns, 
he made his Souldiers Commanders of the chiefeſt princi- 
ples of War ( that is )to be Faithful, Obedient, Reſolute 
zo fight, loving totheir Country, and loyal to their Sove- 
raign : So likwiſe in the private Exerciſes of his Troops, 
thoſe under his Command were as Ornaments in peace, 
and a.guard in War : T his only was not the heighth of 
his _— he made it a principle ts himſelf in 
Warlike combates , not to have many names, but many 


a 2 hands : 
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hands : Aud for his deportments, I am ſure none was 
more beloved in bis Country, nor could commiana more able 
and fonter Souldiers for bis Majeſties ſervice than him- 
ſelf:.. And I hope the Heavens bave moſt largely rewar- 
ded bim'for his blood ſpilt in his late Majeſties ſervice 


_ 


( of ever bleſſed memory.) ket 
Sir, I humbly beg I might by your favour indicate to 
the world my Obligements to his deceaſed perſon, which 
was acceptedof by himwhen he was alive, as an Epiſtle to 
my Obſervations for the Military Exerciſe of Horſe 
and Foot. And what Þ have truely ſaid of him, your own 
worth falls not ſhort, #n your Paternal affeions to your 
Country, which hath of late. appeared ( notwithſtand- 
ing great oppoſetion ) iu their clear affetions toyou again, 
foecial in that unparallel'd Elefion of you for Knight 
of the Shire : And give me leave to declare to the 


World your Countries further Eſteems of you, tobe one 


of his Majeſties chiefeſt Cittadels (" or fort Royall ) for 


their ſafety :- Not that I declare this to leſſen any of 


the beames of thoſe other worthy Heroes that ſhall _joyn 
with you, whenever his Majeſty ſhall Command.” © 
Sir; 1 crave your Pardon for my boldneſs, and con- 
clude ( with my defered wiſhes for your Worſhips tran- 
quiliaty, the increaſe of Honour here, and what may be 
merited-for you,” to make you glorious in the world to 


come ) ſubſcribing in the quality of 
July 29. | ws Your Humble Servanit 


I671. 
: .. Tho. Venn. 


To 


" ERTEET7 . 


—__ 
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TO THE 
Truly Generous Gentlemen and 


CITIZENS ff LONDON 
Practifing Armes in the 


| Artillery Garden. 


Gentlemen, 


&& Lthough I am a ſtranger to you, I muſt de- 
clare to the world that what I know in this 
Art Military , I received, as it were from 
your breaſt; from ſome who were Leaders 
in yourground: And 'tis a grief to me that I live at 
ſuch a diſtance fromyou, asnot to be of your num- 
ber; the leaſt amongſt you being of ability to be 
Commanders in Chief, when ever his Majesry may 
requireit. There is in you ſtrength enough to ſhield 
ajuſt cauſe; and a Royal caule is able toadvance your 
power.: giveme leaveto tell you there can be nothing 
done by you without it ; it is that which giveth 
ſtrength and ſinewes, to all your motions. 
Gentlemen, you may ſee, by my other Epiltles, 
what Authors I have made uſe of, andif you En. 
findiome of the words of Command , one and the 
ſame with others late before me, I could not help it, 
for this was finiſhed as to the Commands and di- 
reQtions abovefour or five years now laſt paſt, and in 
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all chat time. I never ſaw any thing of the Gentle- 
mans, nor his latter piece as yet. 
'Ohis you'l find to be but methodical colletions 
_ forthe young Country Souldier ; and in ourrural ex- 
erciſes they can'draw up but twelve files,n which I am 
ſtinted to a very. ſmall number for fo great a work ; 
if therewere a proportionableneſs in the Armes, the 
figures would have been better ; yet not in theleaſt 
preſuming to teach you ; . but I hope with. your fa- 
vourable conſtructions you will allow it ulcful for us 
in the Country, although your abilities may teach 
the world ten times more. I aim'd at nothing but 
to ſhew how neceſſary theteadynels and uſe of Armes 
is,and of men tobe well exerciſed in them. Which 
hath been a benefit to Republicks, as Hiſtory and 
experience hath made to appear ; for what Nation 
hath not found fafery in the expertule of them, and 
in thenegle&t thereof ruin ? 
.  Lhope there are none of you fo diſloyal, as not 
to obey your Princes Commands ; in Order to which 
I cannot but Commend your cloſe order to his Re- 
_ ligion;(and notto beat open diſtances); it is that which 
will make your obedience free, your affeQions-ſettled, 
your {elves renowned, and as I may in ſome part1ay, 
the peace of the Kingdom fecured. 

I humbly crave your pardons formy boldneſs, and 
grant me not only to be in the number of the well 
withers-to this Art, but alſo to the proſperity of 
yourground, andI ſhall alwayes ſubſcribe, 


March, -:167 ts Yours -. 


T ho. Venn. 
To 
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TO EEE WT 


FELLOW-OFFICERS SOULDIERS 


AND 


LOVING COUNTR YMEN 


= whom the Exerciſe of 


ARMES 


Is delightful. 


Gentlemen, and Fellow Souldiers, 


WP Llthough there are diſcouragements enough to 
| make you negligent in the exerciſe of Armes, 
not only to ſee this Art ſo little countenanced 
but our late Enemies by ſottin fill, grow 
rich, and the Royal Sons of Mars, in of their b ours 


not able with one "hand to waſh the other ; yet this one 
thing ,in making our ſeFves capable to bo on Gracious 
King and Country ſervice, ſhould be the chiefeſt motive 
'f "> bo afier the Theorick part of #his Art, by which 


we ſhall be the better able toperform the Pragick when we 
{ball be called thereunto. 
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But left theſe few Colleives might meer with 
ſome objettions, why that T ſhould treat of the Horſe 
in the firſt place, when Antiquity alloweth the pre- 
cedency thereof to the Infantry ; It was not to raiſe 
a diſpute amongſt the Noviſts, but I leave ſuch to en- 
quire of the precedencies in a Council of War, and who 
taking place there willreſokve them: And it is well known 
zomoſt of you I was a Commander of Horſe my ſelf ; and 
then having finiſhed my weak thoughts as to the Exer- 
ciſe thereof which being viewed by ſome Gentlemen of our 
Country, 1 'was deſered by them to ſet out likewiſe ſome 
few Colleions for the young foot Souldier. 

It is true there have been many Books printed of 
this Art in our paſt ages, and ſome in our preſent ; and 
as Solomon ſaith of making many Books there is no 
end; yet if it had not been for Books this Art might 
have been buried in oblivion. And if I ſhould ſet out 
at full how all that we praftiſe is not only borrowed 
from Antiquity, but moſt of the very words of Com- 
mand are kept ſtill in 'uſe , it would be toolarge, and 
it being not my buſineſs, 1 ſhall acquieſce with-what I 
intended for my private uſe, but being ( as I have de- 
wi. tone Clared ) requeſted bereunto, and now fear- 
was burm, 1666. ing that moſt of 0ur books are conſumed by 
IDrY fire, I am further perſwaded to put theſe 
mntroduftives to. publick view. Let me perſwade, you 
fellow Souldiers, although you meet with many diſ- 
couragements and ſcoffs in your Country , although 
taxes lie heavy upon you, and your allowances do not 
anſwer your moderate expences., nay although not 
your due for your time ſpent herein, yet goon; for 1 

will 
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The Epiſtles Dedicatory. 
will boldly tell -you that practical knowledge in this Art 
is the higheſt ſlep to preferment. | 

IWVe read among the Romans of Lucullus,: and in 
our latter age of. M. .Spinola, who through maturi- 
ty of judgement axd' great Learning became Generals 
as . ſoon" ..as . Souldaers ; Intimating © that it is the 
Prerogative of Princes to be born leaders of Armies ; 
But others . muſt expett . to aſcend this Mountain of 
Honour : by.. many and. difficult ftepps.  T berefore- firſt 
lay a foundation of « honeſt - fame , labouring after the 
praftice of. private . vertnes'; T hen 'orderly proceed- 
ing to ſignalize thy ſelfe by ſome publique atchieve- 
ments ( which 1 doubt not , but every generous ſpt- 
rit will endeavour the aſcention thereof ) youmay be 
aſſured that paſſing + once the. brunt of it , even to 
the hazard of ' life it ſelf ,.' you#l find delightful 
pleaſures in following the exerciſes of this Art Mili- 
cary. 73 

_ is #t that ſhall think ſo deſpicably of a Souldi- 
er, or his profeſſion ſo baſe, as ſome have-ſo accounted 
them? When they that are the ſons of Mars and have 
the true form of Military Diſcipline, are highly to 
be eſteemed as. bonourable \," and as neceſſary. members 
in a Kingdome ;. ſuch as no Kingdome can be withont. 
i. It is bononrable, becauſe it is compaſſed about with 
ſuch reafons as that the contemners» thereof by the 
judicious are much . reproved; for that State that is not 
able to ſtand it out. in Armes againſt the. rage of inteſtine, 
and forraign violence , "is ſure to fall into the hands of 
the deſtroyer, How can any particular intereſ# pre- 

C ſerve 
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ſerve it ſelf without it ? I will boldly ſay that the 
Deſpiſers of the uſe of Armes , are' not only aiſloyal 
to their Prince but deftruive to themſelves. What 
are the Laws and Civil Orders without defence for 
the maintenance of them ? 1 may truly terme them 
like a Ship without a Rudder, which being let at liberty 
to every guſt of Wind will be ruined upon the Rocks 
of Rebellion : Or like ſome curious Edifice erefted with- 
out a roof, which cannot withſtand. the violence of any 


ftorme. Conſtantine the Great, by , the perſwaſrons of 


ſome peaceable Subjefs caſbierd his antient Legions, by 
which be overthrew the beft of bis Military Diſcipline, 
and ſo left an open gap for the barbarous Nations to in- 
vade the Empire. 

Solomon in the time of Peace provided for War. 
What Nation dareto meddle with that People who are 
prepared , and well exerciſed in this Art of War ? 

T berefore let every one , Gentlemen and Farmonrs, 
Rich and poor, that intend to approve themſekues true 
Engliſh men and Loyal Subje@s, not only imbrace, 
honour and cheriſh Armes, but alfo exerciſe C and be 
exerciſed ) and diligemly learn tbis Military Art : 
that in caſe any Rebellion or treachery may ariſe, 
they may be fit to defend His MajesTiEsperſon, with 
all bis rights and Prerogatives : That fuch as our 
late inteftine ruines may be for ever hereafter pre- 
vented : T hat the Armed ſervant may no more com- 
mand the unarmed Maſter : Nor the Kebellions ar- 
med Subje# bis unarmed Prince. 

Let us not be overwhelmed mn. ſecurity , but when 


any 


_ OOTY > 


Ms... ae 


——_— 


The Epiſtles Dedicatory. I 
any ſuddiin Alarme may ſound in our ears, there may be 
alwayes fonnd fuch ready and. fit both.. ta command 
and obey. Solomon dovb in-effeth.tell- us, that it. 7 
not the great number of untrained wen that are 'ſufficic 
ent for defence when be ſaith, A wiſe man is evet 
ſtrong ; yea a man of underſtanding in- #w. 14 
creaſeth in ſtrengely; for with: Wiſdome muſt War 
be taken in hand ; and where there are many that give 
Counſel there-rs victory. 

It is impoſſible for any Kingdome or Domini- 
on to hive in peace, without the uſe o the Sword: 
As Idleneſs and the negle# of Warlike Diſcipline 
bath been the ruine of many States; ſo the Order 
of the antient Romans reſokved not to lie as ſlug- 


garat, nor to delight in Idle , or wanton paſtimes, 


at certain times allotted them in a year for the 
bettering of their experience in Warlike Exerciſes, 
they 4 it with delight and pleaſure, ſo that no la- 
bour herein was burdenſome to them : and being be- 
come by the pratice thereof moſt ready and expert 
m the ſame, became at laſt, as Hiſtory bath de- 
clared, great and mighty Conquerours. 

I wiſh the ſame of us, that our reputation may 
not ſcornfully be laid aſide, as if we minded more 
our Carpets, and the following produtts thereof, 
than the Masquert ; That through the Exerciſe of 
this Military Art , we may become ſo mighty and 
V aliant , as that we may be able to wubſtand a- 
ny oppoſition both Forraign and Domeftick. 
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* Thus wiſhing poſeie [ wcceſſe mM all Martial 
affairs that may be \for the. good \ both of King and 
Countrey; I th - and" ſubſcrabecunbt onely to. be ; 
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Introductive Colle&ions ; 


INSTRUCTIONS 


For the Young Souldier , 


Art Military, 
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C: H A'P, ]. 
Military Obſervations-foz the Exerciſe of Hozſe, 


Otwithſtanding what theſe late' Rebellious Times have made 
F| toappear, yet there is ſo much of ſ{clt-willed Ignorance , 
with more than the common ſort of people , not only to 
think, but to ſay, that inall ſervices and Exerciſe bf Arms, 
there needeth no-more Action, but by theſe words of Cum- 
mand ; Make ready, Preſent ; and Give fire :*' All - other 
words of Command to be but as teedances to them 3 and 
all other poſtures are by them judged to be but ſuperfluous, 
and . may. well be ſpared 3 or - but trifles of ſmall conſe- 
quence : Whereas che life and well: being. of every well 
ordered Troop of Horſe, and Company of. Foot , confiſteth wholly of form 3 and 
thoſe received Ceremonics bclonging to every Poſture , *cannot in the leaft, in the 
prime of Exerciſe be negleed , but with the hazzard of Confuſion 3 ——__ 
© u'd fi cacus eacum per viam ditxerit dmbo in foyeam cadent. Thy crook- I 
ed deformity of the bones is covered with the fleſh, for*the better adorving of 
the body 3 ſo are Cexemonjes which by experience . the Antient have made Reverent ) 

\ are 


5 Military Obſervations 
are the life and being of a Kingdom : And here by way of digrefſion, give me leave 
to ſay, that which is but truth, that the negle& of Ceremonies formerly uſed and 
commanded , proved mol} injurious t&-chis:-Kingdom , and yet to this day ts au 
evidentdemonſtration of Faction and Rebellion, | 

It 5 the ambition of many men ſtriving to be Captains before they be Souldiers, 
labouring after Command, before they know how to obey; and being well con- 
ſiderefl , what more is the Mother of Errour , but Ignorance ? It is well fcitcd 
out of-Yegetizs., - That knowledge in all things belonging to Warr, giveth)Cou- 
rage vous fore metuit quod ſe bene didiciſſe confidit z No man feareth co do that 
which ht hath welllearned how to do : Without a true knowledge in the ſingle Acci- 
denceg in this Art Military, (as Imayterm it ) you will never be able to judge ot.the 
Syntaxi thereof 3* without Experience in' all the Poſtures belonging to Horſe and 
Foot , none can be capable of exaQnels in that which is molt of uſe in this Art; for 
Military Diſcipline ( where with careitis obſerved ) 'is but a txue confirmation of 


Souldiers in their Valour and Vertuc, and in ſhort is performed - 


Exerciſe, 
Dzder 
By I 


Example. 


1. By Exerciſe: Good Infleuions are nothing without they be followed by care 
and diligence 3 for what breeds more ſtrong and relolved gallantry-in Gentlemen than 
Induſtry ? It excelleth nature it ſelf: All the labour and exerciſe of a- Commander 
from time to time, is not of any value as to the Execution of this Art , cither in 
courage or firength in their Souldiers , without he be induſtrious to teach , and they 
alſo willingly labour after a perfeRion in the exerciſe of ſuch Tnſtructions as ſhall be 
commanded them z for experience with Inſtruction is the beſt way to perfection. V.- 
getius ſaith , Pawcos virgs natura forter procreat, bona Inftitstione plures reddit induſtriz ; 
Nature brings forth very few ſtrong men , but Induſtry by good Inſtruction breeds up, 
many : None ought to be called for to exerciſe this Art, but ſuch, who are able 
to produce what they know toaCtion 3 for that Souldier that is not well taught , 
can never expe the fruit of his labour (to be couragious in his Enterprizes.) 

Exercitium, Importeth nothing elſe bur exerciſing an Army, &c. And it is moſt 
certain-that the- Souldery, .who are often and well exercifed, are much the better ; 
as Varro-faith; Exercitue diciter qudd melins fit exercitando : Thus being willing to 
be exerciſed begetteth knowledge , knowledge begets courage 3 courage obtained , 
makes perils contemned , calamities deſpiſed, and death itſelt conquered. 

2+ By D2der : There hath been ſo much writ of this by many Authours , that 
Sb wc I ſhall only ſayin ſhort, It conſiſteth in dividing, diſpoſing and placing 
tins, Ge; #- of men ſo fit 3 that uponall occaſions they may be apt and ready to be 

. - commanded , by their Superiours as they ſhall dire, 

3+ By Compulſion : That Souldier that makes not this Military Art his delight , 
but is:given to other pleaſures and pattimes, ( and being accuſtomed thereunto ) con- 
tracts an unmanly: effeminacy, and degenerates from conrage 3 as Tacitus (aith , 
Degenerat @ »obore acVirture miles Fectaer pelaptotens : Now all ſuch Souldiers, as 
are vainly given , and mind pleaſure more than commands , ought to be bridled and 
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governed by compulſion, 
4+ By Example, 
Reward 
And they are cither w 3 or 
Puniſhment» 
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I. Jn Keward: That Souldier that expects advancement from his Commander, 
mult be ſo ftout in his reſolutions, as perfectly to perform what js commanded: 
And when he ſhall anſwer his Commanders expeQation , in the execution of ſome 
ſingular ſervice, he ought to receive Fame, Honour and Riches, 25 a reward for it. * 

1. And firſt , That Soaldier whoſe careis , that at all times his behaviour 'be Fuch - 
as to endeayour after all vertuons habits , and being ſo adorned, he oughtto have 
that which vertuous Souldiers moſt defire and labour after z That is Good Fame : 
for it is the food of his reputation, and nourifhieth towards Honour in'the higheſt 
Archievements. | | | 

2. There is a (econd reward , and that is Ponour: Ir is not the nature of 4 true 
Souldier to hunt after Honour , or to buy it with Bribes It is blood and not gold 
that hath been the price of Honour : Therefore that Souldicr that ſhall thus deferve , 
ought nat to be voyded of it , but according to his meritsaud quality , ought co have 
his preferment. =_ 

3- And laſily; but not the leaſt, the good, faithful , and ſtout Souldiers reward is 
Wealth ; that when they are preferred they may not be deſpiſed, but to be in ability, 
as tothe greatneſs and (mallneſs of place, to hold up to his Rank and advancement; 
without Theſe a Souldicr can neither perform nor continue the duty 
of his calling; and therefore the beſtowing thereof deſerveth great 
conſideration, that the well deſerving Souldter at no time ſhould be neglected, 

It muſt be ackvowledged that Rewards are (eldome ſeen, for Offices are more 
often knowa to be beſtowed fos favons (it not for money ) than for deſext : What 
makes many brave ſpirits togive up their ſervices but when they ſee their way of Ad- 
vancement cut off, and their pay it may be hard to come by ; in regard that ſome 
Pay-Maſiers, or Treaſurers have: been carrupt, that the fouldier ſhall not have his 
pay without ſome unknown fees ? And rather than to commit any baſe aftion in 
his Country , he is forced todefert the ſervicez or when theis ſervice is ended , with- 
out they'l give one part of their .juſidues , that they may have the other , they ſhall 
be delayed, &c. And this is ane xcaſon there are fo many unwilling hearts to ſerve 
their Country 3 and what makes a Souldier fo deſpicable in his Country , as to be 
forced to uſe extremity even for neceſſity ſake ? How baſe a thing is it for fome Deputy 
Chieftains that make it their (tudy to rob Honours Workmen of their hive ? And 
if it be fo in our Country affairs, and in times of Peace; What can be expected from 
ſuch in times of trouble? Let ſuch know that Honours trumpet ſhall never ſound 
their praylſes. 

But to ſuch as ſhall not im the leaft debar it from the deſerved, but ( as I may terme 
it ) are rather willing to disburthen themſelves of their Souldicrs ſtipend; to ſuch, 
I ſay , not only remains the obſcquious diligence of their Souldiers to ferve echett> in 
all hazzardous attempts 3 but alſo the glorious titte of a fairhtul Steward, which 
draws after it both the affction of. Prince and People. 

2. There are alſo Wuniſþments dueto thoſe that are Vicious and Cowardly ; fot 
nothing more-hotds a Souldicr in.his due obedience than the feverity of Difcipliue. 

Souldiers ( as Vegetixs fainh ) onght to ftand more in awe of their Generals , than irt 
fear of thcir Enemies: Diſciptine being once infringed , either by a Nightment of Re- 
ward, or neglet of a Souldiers juft pay j will caufe the Vertyous to detiſt, and co 
others *ewill prove a ſpur, toneceflicate thetn to baſe Actions3 which with other cor- 
ruptions, when ſcen by ſuperiour Ofhcers, and ſhall not according to Martial Law 
endeavour ta punith ſuch vicious Acions3 I fay the Souldier mltexd of ſabmiccting rg 
the Commands of his Leader , ' oftentimes breaketh forth into Matinies and Re- 
beltions. I muſt confeſs when , and where Reward and Pamiſbments are not ſhghted, 
the wellfare of a Country will be ſo ſupported, that no Vice: ſhall beabte to ftag- 
gerit: Soinan Army , what makech a Souldier to forget obedience, more than the 
want of Pay ard the execution of good Laws? which being daly performed , the 
Souldier will undoubtedly , the better know his Duty and Difcipline, | 

Here, by the way, I cannot but infert ſome few things thatare prejudicial co che 
Souldier, and Army, &c« 
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- Sid: When the Publique Service of God is ſo neglected, that the whole Souldery, 
ovary» rr a = not tyed to be Exerciſed in the ſame Religion his Prince 
is of; for Faion amongſt them will do more hurt, than bullets againſt ther. 

Secondly, When high debauchery is not ſeverely puniſhed. = | 
- Thitdly , When Gaming is not moſt ſtrictly torbidden 3 becauſeit is not only a 
waſte of Maintenance, and an Introduction to Quarrels , but a Prophanation of 

's holy name. | | 

ws yt , When Muſter-maſters are ſo careleſs in their Office, as to ſuffer 
any Captain , upon wilful abſence of Souldiers , to receive ſome out of other Com- 
panies , or hired men out of the Town and Country ; this being well contidered will 
prove prejudicial both to King and Country, _ 

And lalitly , When thoſe ſtrict Laws againſt Duelling are not better obſerved , that 
for every trivial quarrel, the life of a ſtout ſpirited Gentleman muſt drop. EO We 
For better ſatistaRion, read Ward's Diſcourſe of unjuſt Valour againit Eos fas: 


Duels. 


_—__— 


Cuavpr. II. 
Of the Souldier, and Officers in General: 


|| is not my intention to run through the deſcription of every particular Officer 


at large , of his duty in his reſpective place 3 it being ſet forth at large in ſeve- 

ral Authours: I ſhall therefore briefly pals them over; hoping it will be the en- 
deavour of all-rhat undertake any Offhce Military, in the ſervice of his King and 
Country, tolabour aſter a true form of Diſcipline, that is now in exerciſe by Authority 
in general 3 That when it ſhall pleaſe our Gracious King to call for us, we may not 
be uncapable of Command ; What greater diſhonour can there be than for a Com- 
mander to be commanded by his interiour Officers? Therefore it behoves all in their 
ſeveral Capacities , who are willing to win Honour 3 not to be wanting in- their en- 
deavours atter the Exerciſe of Arms. 


1. Of the pzivate Souldier. 


None were admitted Souldiers among the Romans , but ſuch as were of an honeſt 
Tribe, (or Family , as being more likely to labour after Victory, not only for his Li- 
berty , but for his goods , or pamane As for thoſe that were abſolutely ne- 
ceſſitous , they might have liberty promiſed by their Enemies, and fo betray their 
Truſt. Again , they would never take any Souldiers into their Armies , but ſuch as 
were well exerciled befere-hand 3 and this did their work,and obtained them Victories 
againſt their Enemies, Vegetius, Lib. x. Chap. 8- The private Souldiers duty is as fol- 
loweth. Wheuſoever he is commanded for ſervice , let him labour to be ſober, and 


patient , enduring all hardſhips and travels z To know and obſerve all Orders Mili-' 


A tary , Compleatly Armed , and expert in the uſe thereof Horridum mili- 
- zem eſſe decet , non celato auro argentoque , ſed ferro, It becometh a Souldier 
beſt to appear terrible z not to be garniſhed with gold and ſilver, but with teel. And 
Souldiers ought not only to be obedient to their Captains 3 but chiefly to Love God, 
and Honour their King. This being the duty of a Souldier in general , there are two 
particular duties belonging to him, that is, as a Sentinel and a Scout. 
2. Sentinels 3 The further any Sentinels are ſet from the body of the Guard , it 
is thought neceſſary two ſhould be placed , and there they are to endeavour both to 
hear and (ce , thercby to learn of their Enemy , what may be intended, and what 


they have diſcovered 3 that whillt one goeth to certific the Captain'of the Guard , the . 


other 
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other may ſtand fixt, and oblerve what elſe might happen in his fellows abſence. A 
S-ntinel muſtnot alight from his Horſe unleſs it be for natural neceflity , and but one 
of them at once. Near to the Body of the Guard there .may be placed but a fingle 
Sentinel , to obſerve the moving of the double. , It the diſtances be nor too large, if 
there be any other Crots-ways or advenues , that cach Sentinel may (ce the other, 
then there may be but a ſingle ſet for they muit know that. they are ſet there only to 
certitie the Body of the Guard concerning the ſeveral occurrances that may happen: . 
Suppole a Sentin<l ſhould be provoked by any 2dvantagious affairs It is reſolved he 
muſt not ſtir a foot 3, for that Sentinel that thall by day or night, remoye from the 
place where he was [ct by his Corporal, betore ic ſhall be by him fetched 
off (or relieved) ſhall be puniſhcd with death, 

If the whole Troop be upon the Guard the Lieutenant is to ſet forth the firſt 
Sentinels with the Corporal, according to by direftive Commands received, and 
20 change them , condutting them to bis Guard, (but the Cornet is not to forſake his Stand- 
ard; ) Ther the Captain of the Gnard i; to go the firft Round, to ſee not only that all things 
are ſafe, but a/ſo whether 1 ſe Sentinels are vigilent : And upon bi retarn, there are four 0- 
ther Rounders to be ſent twice in a night, to diſcover round the &uarters, Obſerve, that no 
Sentinel is to have te Wor?, but Off cer; and Corporals. 

2. Scouts 3 Tic are not guly to 0i{cover the High-wayes, but alſo to ſcoure them; 
they are to be of anumbcr , 2niwcrable to the danger of the Guard; for the hazzard 
of them, may provc dangerous, both to a private Guard or an Army in General. 
They are to give notice of 11. £nemics motion , of his approach, and of the number 
of them, that all ſuddain turprizes may be prevented. 

4, A P2ovef. Wartial; For the badge of his Office he is to have in his hand a ſtaffe 
or Truacheons and having the fame in his hand , it is death for any Souldier vio- 
ently to lay hands on him : All Delinquents are tv be delivered to him , by the Chief 
in Command. He is not to cnter any quarter without the leave of the Clizef Officer 
for any Priſoncrz He is to clear all by-ways of Souldiers, that no prejudice may be 
done by them in their March z He is to ſeeall Orders publithed , be duly executed; 
He mult be an honeſt man, and take no Bribes. , | 

s. A Trumpeter , ought to be a man skilfal in all the ſounds of the Trumpet di- 
ſttin&ly 3 Hc ought to deliver all Embaſſies, &c. He _ to obſerve the Enemies 
Works , Guards , and Souldiers, that he may give a good accompt thereof at his re- 
turn: And for the better performance thereot , he ought to be a man witty and ſub. 
tle, and to manage it diſcreetly 3 He ought not an the leaſt co diſcover any thing , as 
may prejudice bis own party 3 He mult not fail to found the hours commanded : One 
Truimpet is to be with the Cornet , and he is to beallowed by the Captain for him; 
who is to receive a lift of th: Guards from the Cornet , and is privately to warn the 
Souldiers thereof. | 

6. Cozpozals, in a Troop of Horſe , have been always allowed to be of great ule 3 
who ought to be of a civil carriage and tout ſpirit 3 they are to be three os more , ac» 
cording to the allowance of Horſe, &c. They are to be aſlittant to the Lieutenaul 
in placing of the Sentinels, cach in their ſeveral ſquadrons when they are to perform 
duty: If any parties are to be ſent abroad, cither for diſcovery, or to ſcoure the 
high-waycs, a Corporal is to be (ent with them; He is bound to keep a-liſt of his 
Squadron. 

y A Muarter-Baſter , ought to be a man of much fidelity inregard of diſtribu- 
ting of the Word and Billets 3 He is to have the Command of the Troop in the abſence 
of his ſuperiour Officers : Whoin going to make his Billets is to have a Souldier along 
with him by the appointment of the Licutenant , who is to returntothe Troop to 
conduct then to their Quarters, | 

8. A Coznet, ought tobe a man of gallant behaviour and undaunted courage j 
His place in the Troop upon a march is on the front of his own ſquadron and to 
take the Standard himſelf, marching through any great Town or City (or when com - 
manded) or into the field with it flying 3 and when any General ſha]l appear in the tig1d 
he is to drop the head of his ſtandard towards the ground in obeyſance to him; His 
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Place when the Troop is drawn up (to the opinion of ſome) is for to exerciſe upon the 
left of the Captain , ſomewhat behind the Captain 3 But in tight or skirmiſh, he 
is co place himſelf in the firſt rank of his own ſquadron 3 with his ſtaffe ſankr or 
flopt3 and in danger , it is more honour to break his Launce (or ſtaff ) himſelf , then 
to ſuffer his ſtandard to be broken and taken from him : He is to keep a litt of the 
Troop, and wait every day upon his Superiour Officers 3 and ſuch Souldiers as his 
Captain and Licutenant ſhall appoint he ſhall ſend to the Guard : In the abſence of rhe 
Captain and Lieutenant he is to command the Troop, 

9. Foz the Lieutenant 3 The Reer is afſigned him for bis place , and was antiently 
called Tregidux , that isa Reer Commander : And Lieutenant is a French word figni- 
fying one which ſupplyeth the place of another ; for in the abſence of the Captain he 
commands the Troop 3 appointing an Officer to be in the Reer: He ought to bea man 
well educated in Cavalry , and 1n the other parts of the Art Military. He ought to 
be firi& to ſee the ſouldiers punCually to do their ſervice , and tohavea care to their 
Horſes and Armsin the field and fight. He being in the Reer isnot only to encourage 
the Souldiers , but to have his ſword drawn , and to kill any that ſhall endeavour ro 
flee, and not to fight. He ought to know the ability of his Souldiers, keeping the 
Ii of their names; that the Guards may be ina readineſs, with the Captains con- 
ſent, and by him delivered to the Cornet. | 

In the mounting of the Guard , he is to inform himſelf of the place for the Guard, 
and of the Sentinels for to ſet, the ways for to be ſcoured, and mutt go bimfclf with the 
Corporal of the Guard, and ſee the firſt Sentinels placed z And when he hath the 
Guard himſelf, he muſt often viſit them always to be armed and to keep his bridle 
day and night upon his horſe's head. 

When the Troop is drawn up to lodge the Standard ; He is to ſee the Quarter- 
maſier deliver to the Souldiers their reſpective Billets for their quartering , upon that 
Alt before they move, for then the Souldier will know thereby the better where to 
wait on the Cornet upon any occaſion. 

He ought to viſit all Quarters , as to his liſt reccived , and ſee that the Souldicrs be 
of civil bevaviour 3 and if any complaints be made of anydiſorder , he is to remedy 
it, by puniſbing the Offenders. : 

When the Trumpet ſounds to Horſe , he ought to be firſt mounted , and to cauſe all 
immediately to do the ſame ; He muſt puniſh all lingring and lazie Souldiers that are 
not preſently mounted with him. The good Examples of a Leader have ever been 
obſerved to be of a marvellous efficacy with the Souldiers. 

10. Every Captain ought to be obedient, valiant, and reſolute in the execution 
of all Commands with Judgement , diſcretion and Valour 3 that with vertuous 
nobleneſs and generoſity he may win the love of his Souldiers, to their King, Country, 
and himſelf; and that by his own experience in the knowledge of Military Diſcipline, 
he may be able to govern his Souldiers accordingly. 

11. Colonels, They ought to have an high reſpec with all Obedience to their high- 
er Officers, faithfully to perform theix Commands, and that with care , valour, affc- 
ion and diligence they goyern their Regiments. 

12. And when every General ſhall make his whole Army to love and fear God , 
and ſhall govern with prudence, care, order and Juſtice; and knowing how to pre- 
vent, remedy and execute, as occaſions ſhall offer themſelves , with great skill and 
dexterity , will make himſelf no leſs loved than feared. 


From; theſe Officers , the Trained Bands of this Kingdom (with the Ships) are the 


defencethereot ( or ought to be; ) but to ſpeak of the choice of the Souldicrs, or of 
their being armed , or wal diſciplined , ( as in many places is much neglc&ed,) and 
where the fault is, as I am an inferiour Officer I mult be filent : Pardon me to ſay it 
would be much better it his Majeſties Deputics would caſt their eycs and commands 
oftner among them. 

I could wifh that our Militia inſtead of celebrating their Feaſts to Mars, did it 
not too much to Bacchus With carouling and drunkenneſs 3 which folly and deteſtable 
Vice 15 an Enemy to all Vertucs, both of ſoul and body 3 (and to all Military Diſci- 

pline.) 
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pline.) Ic is the very Nurſe of Efteminacy , of Cowardife , of Senſuality , of Re" 
bellion , and of all other Vices wry = be imagined. | 

This was a Forrain Vice brought in amongſt us by our Neighbour Com rs 
quaffing and caroufing, until as the Fleming (ay, Doot akon A 

It is a (ad thing that any that bears affection to Military Aﬀairs, ſhould make ſucky 
fruits the merchantable effects of that Diſcipline 3 I am fure he is no true Souldier (nor 
Subje&) that ſhall follow ſuch beaſtly enſamples 3 when it is the Command of our So- 
veraign to the contrary : All muſt know they are bound to obey Authority; and let 
all truc hearts take that for his Card to fieer the courſe of his Loyalty by. 


Caavp. II. 
Of the Arming of the Cavalry. 


FU He Cavalry are required intheir Perſons, Arms, and Horſes , to be ſuitable 

to their (ſeveral ends and Imployments : There were among the Grecians and 

Romans two bodies of Horſe, a light-armed body, and a heavy-armed body 3 

the light-armed were to give the firſt onſet to the Infantry, to make way (asT con» 

ceive) by diſordering the Enemy 3 then the heavy-armed Horſe were to take their ad- 
vantagesfor Victory. 


Lanceirs, 
Cunraſiers, 
Darquebuziers, 
Carabiniers, 

» D2agomers- 


7. Lanciers , they were offenſive, but chiefly defenſive, and werearmed Caps pe, 
with Swords and Peternels, ſomewhat longer than our oonny Piftols now in ule ; 
j 


There were and are to be taken 
notice of five ſeveral kinds of men 
at Arms-for the Horſe ſervice 


» 
with a Lance of about ſixteen or eighteen foot long. It hath been a udged by our Roy- 


al Generals, and found by experience of late years not {o ſerviceable,becauſe not ſo nim- 
ble for any ſuddain enterprizes , or field {exvjcesas our light-armed Horſe-men are 3 
therefore wholly laid afide : Befides they were not always of effeQtual uſe in a body, 
for execution , but in a ſtraight line, upon a Carrcer , and where they muſt have both 
leaſure , and room enough to work their defigns 3 which leave to the Judicious to 
give their VerdiQs herein: for if men in our days ſhoald be laden with ſuch Arms, 
how would they be able ty command a Lance at that length : If chere were ſuch in- 
conveniencesin the weight of the Armour and Weapons as the then after experienced 
found many yet our men are much weaker, and wholly unable to undergo the bur- 
den thereof 3 upon theſe confiderations the uſe of the Lance was thea left off ; fo that 
the Horſe were called 

2. Curafiers, who were both for Horſe and Armes in no wiſe inferiour to the Lan- 
cicrs (his Lance excepted) and are alſo offenſive but chiefely defenſivez but not ſub- 
ject to thoſe inconveniences as the former with their Lances : He is to have under 
his Armour ( which is Capz pe ) a good Buff coat , and good Peternels with a Sword 
whole point muſt be (tiff, and (harp, his Sadle and bitt ſtrong, and his bridle withi 
an Icon chain to prevent cutting : he isto have a. boy to carry his armes, and to for» 
rage for him. Theſe are the heavy-armed for the Horſe ſervice which are not 
uſed om _ us , efpecially in our ſettled Militia , nor but few of the- next, which - 
arg tern -c 
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"po0d Buff coat, and to haye 2a back , breaſt and pot, Piſtoll proofe : and for his offen- 
five artmes, he is to have a good Harquebuz, hanging, on a Belt, with a ſwivel, and 
ſerviceable Piſtols , as is ſet forth in the Horſe ſervice by Ak of Parliament for the 
ſervice of the Militia, but rather ſomewhat larger , and a good cutting ſword 3 His 
Horſe ſhould be ſomewhat better than the Militia Horſes, as is ſet forth in the ſaid 
Statute, with a ſtrong Sadle, and bitt 3 and his bridle to be made with a chain thac 
the cutting thereof may be prevented. ; TH 
© 4. Carabiniers are to be armed defenſive as the Harqueburziers, their Horſes may be 
ſornwhat leſſer, but for the offenlive Armes inſtead of the Harquebuz, a good Cara- 
bine, hanging on a belt witha ſwivel, by the ring of the Carabinc z but for Filtols and 
Swords, they mult be according to the AR of Parliament for the Arming of a Militia 
Trooper,” as in the ſaid A more at large appearcth. 

The ſervice of them in execution is not to be diſputed 3 the Experienced Souldier can 
teſtific enough of the ſingular benefit they are of in ſervice although it is not regarded 
in ſome places in the Country; I believeit is not their Judgements, but rather their 
unwillingne(s to put themſelves ( the rich men of the Country ) to ſuch a charge, 
and not to walk one ſtep further.than the bare words of the Act of Parliament will 
impower them. 

I bope when his Grace the .Duke of - Somerſett ſhall appear in the heat} of the 
Militia of the County of Somerſet all defaults of Men, Horſes and Armes will then 
be moſt regularly amended : And then the Souldrie in general and the Horſe in 
particular, being made compleat Carabiniers, the men and horſes to be one and the 
ſame, kept , preſerved, managed ,. and made fit for ſervice, his Majeſty may the 
better truſt to his Militia, who may bealſo capable of doing him and their Country ſer- 
vice. Wounds are never feared by them, who are well horſed, well armed, and well 
exerciſed. I crave pardon of the Ingenious Reader it I digrefſively propound a queſtion 
or two, and I wiſh the guilty would an{wer them by their good examples in better 
perfomances hereafter. © -- ; | 

How many of thoſe Gentlemewthat thould find Horſes for his Majeſty in the ſer- 
vice of the Militia, will ſend no other , but ſuch as are common for all uſes? In- 
ſtead of keeping, them in their ſtables , well meating, and managing of them fit for 
ſervice, they'lſend them long joutnies, ſet them to plough, or other carriages and 
draughts, not regarding how ſuddainly they may be called for ſervice. 

How many ſend'in their Armes'reſtieand untixed, not fit for ſervice ? ſome have 
ſent baſe pads, ordinary hackney (adles; others for covetoulneſs have ſent their 
ſervants 'with ſnafle bridles; How many are there that borrow Horſes and Armes one 
of another ? £ 

And I am truly ſorry to ſee ſome ſufficient Gentlemen that have taket ſo much 
paines to ride for to caſe themſelves, or to be freed from reaſonable aſſeſſments upon 
them. | T wiſh ſome could clear themſelves that command us, whoſe Horlcs ought to 
be the firſt that ſhould apear, and beſt equipt, from being the worſt and laſt, nay not 
at all 'to ſome Muſters 3 for this the Country. murmursat: And how can our re- 
turns of defaults be executed againſt the Criminal , when Juſtice it ſelf is guilty 
of the ſame errors? Itis the good examples of 'our Superiours, that ſhould make 
the Ioferiour tretnble to do amiſs, &c. 1 could wiſh that all negles for the com- 
pleating of His Majeſties Militia might be amended hereafter, according as Authori- 
ty hath commanded; and for ſuch as muſt be ſabje& thereunto, they would moſt 
willingly be obedient, and to. cloſe with their Commanders in any thing that may 

' advance the publique ſervice,, and not to be ſtupidly ſecure, and baſely to underva- 
Jue the uſe of Armcs: Let (ach know that 1 doe Þoldly athrme it tor a truth to be a 
ſymptom of diſobedience and diſloyalty. | 

5, The Dzagonier. Dragoones are but Foot, ( to be ) on horſeback and are 
ſo mounted for the expedition of their march, who are to have large leather bclts, 
fot the more eaſic carriage of their Pikes and Malſquets, im ſome extraordinary ſer- 

\ Tk tor makitig good of paſſes, linening of hedges, and other ambuſhments ; Buc 
U you raiſe any Regiments of Dragoons, and ſo are to march, and to be in a readi- 
i xteſs 
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reſs, forthe like expedition 3 their Muſquets are to be foniewhat widetin. the bore 
than the Ficld Muſquet, and about two toot and nine inches in lergth, aud Pikes C if 
allowed |) not to be above thirteen foot in length; his Horſe multi be of 4 good met- 
tle and vimble, but of a leſs price and ltatuxe. 

And inthe execution of any f{ervice ( when commanded ) they areto alight, and 
to every ten ſouldiers there 15 one to be allowed to hold: their Horſes. - Sbme have 
been of an opinion that he is of ſuch excellent 4ervice as that thedaty -of the Carabi- 
nier may be wholy laid alide 3 waole arguments have been judged frivolous by the 
Judicious inthis Art , that Inecd not trouble. you any more with them, but do de. 
clare that Muſquetiers on horsback to be made Dragooners upon lome lpecial ſervice 
or that” the -Dragooner / himſelt may be very uſttull for:expedicion and incloſcd 
Countries/, &c. 


I have treated of the Souldier, and of arming of him. I hunibly -inſert; Seeing 
the whole.burden lycth upon the Loyall : hearced ſubje; and the diſcontented Par- 
ty fit till, grow rich and laugh at it, chercfore it hath been the opinion of ſome Gen- 
tlemen ;that the diſcontented* party fiould [be armed in the Trained Bands, and 
made to: performe and execufeall commands whatever. I amot an other opinion,but 
ſhall not picfume a determination in thus place. 


? 


I 


Crap. IV. 
Of Pilttary Dignes, 


T is requiſite that every Souldier - ſhould- underfiand ( ot learn )- all Military 
[| ſignes, and directions; for experience hath taught, that the negle& and errour i 

the right nnder{tanding of Signes , hath brought great inconveniences , = 
quice overthrown enterpriſcs in hand. 


| SAY Uotal 
There are three ſignes uſed in War 4 Semivecal 
, I Mute: 

I. A vocal Sign is that when a Captain ſhall ſo immediatly command, as that 
every Sotildier ſhall heare . him diflin@ly 3 or elſe by ſome inferiour officer to thz eat 
of the Souldier. W647 7 

A Semivocal Signe is that which is diſtinguiſhed by the Trumpet, or other war- 
like inftruments : In which as to the horſe ſervice z the Souldier is to take notice of 
fix points of War, which are Commands to the ear by ithe ſound of the Trumpet ; 
And it ought to be performed with care 4nd diligence: Thoſe Commands that 
are by the Trumpet ſounded out to them are as followeth. 


[ Butte Sella 

| Mounte Chavallo 
The (ix points of war are 4 > —rng—_ 
Charga 
 Juquet - 
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7? I. Butte Sella; Or Bowtez-ſele; when founded is, Clap on yoxr Sadles. The 
Souldicr muſk then make. himſelf ready, and horſe with all expedition. 

2. Pounte Thavalio; Or Chevall, when:ſounded is, Moxnt on Hmſe-back, The 
Souldier then bridles his Horſe, leads hun forth, and mounts him. 

3. A {a Standards; Or A Standartz when founded is, Repair to your Colors, or 
Cornet. Upon this the Souldier muſt go to his Colours, in order co his march : 
But when he heareth it. ſounded in the Field he muſt retire to them with all 
Spced. p 

= Lucquetz Or , March ; When this is ſounded he is prefently to March in which 
ke is to obſerve his right-hand man, and to follow after his Leader. 

5. Chargaz Or, Charge: When this ſounded, by and with the examples, or di- 
rections of his Commander, the Souldier is to give proof of his valour in the ſpeedy 
charging of his Enemy. 

6. Auquet 3 Or, Watch: When this is founded at night the Souldier is ta repaire tothe 
you! 7 ang of the Guard for Watch Or at the mosning for difmounting of 
r . . ; 

I have read of. another ſound. called Attende Boe , for bftering wnto , A call for 
ſummons, A Senat for States and the like. This when: ſounded, the Souldicr is ta 
hearken unto it, that he may the better be able to perform thoſe Edids that ſhall 


be then commanded. 


\ The third and lat Military Signe is 


3. A Pute 3 That is by (ignes to the eye, as by the Cornets Colours ; or other mo- 
tions by the hand of the Commander, &c. You ſee there are two principal ſenſes of 
Advertiſements,the Eare and the Eye 3 the true obſervation and uſe of theſe ſignes as 
vaileth much in Warr : for he that is negligent in cithes, may not only loſc him- 
ſelf, but be the cauſe of the loſs of many others; ſo that by being carele(s herein, Victory 
it Celis often loſt: How careful ought every Souldier then to be , that by filence he 
may the beter hearken to all. Commands3 that by the Vigilancy of his eye, bc may the 
ts clas 0 better obſerve, every ſign that may by given, For Vegetins faith, that 

a C#- ** nothing profiteth more to Vikory than to abey the Admanitions 


of lignes» ; 
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Cauare. V. : | 
Foz the Marching and dzawing up of a Troop | 
of Horſe, ; 


Very Troop of Horſe muſt þe furniſhed with a Captain, Lieutenant, Cornet, 
aud a Quartermaſter, two Trumpeters, a Clark, a Sadler, a Chirurgeon : 
and a Farrier, And every Troop 1s uſually divided into three equal parts; | 
each of which is called a Squadron and are ſeverally known by the Captain's, Licutc- 
nant*s and Cornet's Squadron; acordingly there are three Corporals. 

There are as great diverſitic of judgements almoſt as Authors about the placing 
of ſome Officers either in their maxchings of a ſingle Troop, or being drawn up 
into a Baitalia. 

"Some would have the Captain and one Trumpet in thefront 3 Then the Cornet 
leading of his Squadron , and the third to be lead by the Eldeft Corporal; and the 
Co Junior Corporal in the reer,with the Lieutenant who hath the command of 

ard f0.26. "4 Trumpet with him, | 

{ Markbam | 
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Markham varicth ſomething from this and bur little, only the two junior Corpo- 
rals to be extravagant in the March, who. arefo ordered 69 purpoſe to keep the Souldi- 
ers in their Ranks and to be orderly in their March : Both I/ard and Markham 
marcheth (ix 1n hle, but JYard marchetty Five in Rank; and Markham Four only : O- 
thers again differ in placing of Officers both in March and Batrdliz; as, Walbhawſen 
would have the Harquebuzier to Maycheight in Bile, and: the Cuiraſier ten in File. But 
Markham and Ward being later Diſcipliners in this Act! Military, I ſhall only inſert 


n—_—_— 


__ 


two platformes accordimg]y. 
Captain 
Trumpet Trumpet 
| ' _ Counet 
: Markham. hhhh:hhhh.-hhhh.hhbhb 
! | ' Fitlt Corpotal. 
p hhbh.bbbb bahhh:.bbbhb 
| | khhh.bhhb.bhbb b:bbbh 
? Corporal. h h hh.h h h bh hh. b bb kb 
Third Corporal. 
hh hhG:h hh hh hk kh, kth h 
Fourth 
Corperal. h h hb.h hb h:h hh h,hhhh 
Lieutenant 
Firſt Triimpet. 
Captain 


Second Corporal. Eldeſt Corporal, Coznet 


| / #al hhhhh.hhhhh:bbhhh.hhbhhb | 
hhbhhh.hkhhh.hhhhbh.hkkbk 

; hhhhh.hbhhhhihhhhh:hhbhhbh 

hhhhh.hbhhbhh.hhhhh.hhbbhb 


hh hhh:bbhhh.hhhhh.hhhhk 


khbbh:hhbbhbh.hhAhbh.hbkhbG 
Licutenant; Second Trumpet. Third Corporal, 


Theſe of Mirkham and of Captain Ward are decyphered fix in Files aud/a Fils 
ſo drawn is diſtinguiſhed accarding to their dignity af Place , a Leader, a hols 
lower, two Middlemen, a Follower , and a Bringer up» 
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The Ancient Dignity ofa File, 
1 | H | Leader. 


I 
| 2 ' 5 | h 1t:Follower. 
| 3 oy 4 H | Middle man to the front: 
| 4 E 3- | H+ | Middle man to the reere. 
| = 5 | 6 » | Follower. 

6 2 ©| H | Bringer up. 


Cruſo excrciſeth +eight deep , and therefore uſcle(s to our mode of fighting; for 
our Cuſtome is to make the Horſe but three in File, I ſhall not ſand to anſwer the 
objections on both. ſides, but ſhall leave it to the moſt expert inthis Art; I con- 
ceive it enough that our late experience hath taught otherwiſe ; And our preſent 
diſcipline being in pra@ice to the Contrary. . | 

Accordingly here ſhall follow a Troop of threeſcore Horſe marching with each Officer 
in his reſpe&ive place, and alſo the form of a Troop drawh up in a body. And 
_y when .you march through any City or Town, your Piſtols muft/be loaded, 

0% and ſo fixed, that you may be in a readyneſs to tire when ever occaſion may 
be offered and commandgiven 3 having one of your Piſtols drawn forth of your Holſter 
mounting, your muzzel, and reſting the butt end thereof upon your Thigh. , 


A Troop marching to our pteſent mode. 
Two Trumpeters. 
Captain. 
hhhhh 
hhhhhb 
hhhhh 
Firſt Corporal. 
hhhhbh 
hhhhh 
hhhhh 
Coznex. | 
h h h h h Third Corp. JT Troop dzawn up. 


hhhhh Two Trumpeters, 


hb bhh 24, Corp. Comet. Firſt C , 
Second Corpo. | itt Lorp. Captain. 


3d. Corp, 
LA hhhhh.bhhhh.hbhhhhb.hhkhhh 
kh 4 kh nhhhh.hhhhh.bhhhh.hhhh 
hhhkh hbhhhh.hhhhh.bhhhhb.hhhbhh 


Lieutenant. Quartermaſter, Lieutenant 


Quartermaſter, 
Ir 
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In the March ſome place the Quartermaſter to lead up the Licutenant's Squadron, 
and the two other Corporals to be extravagant, thatis to: view and ſee each Souldier 
to keephis place» In private eXCrciles It is not denied but the Quartermaſter may 
lead up the Lieutenant's Squadron 3 But it is conceived beſt to place the Quarter- 
maſter in the Reere 3 for it is preſuppoſed that he is os may be to takeup Quar- 
ters, &c, 


—_—k 


Cray. VI. 


The Erxerciling of a Troop , as Armed with a 
Carabine, and " iſtol, 


'T: Horſe being in a body to cxercife, and to make the Souldier more able 


to handle his armes , when he ſhall be called forth to fightz The words of 
Command ſhall follow. | 
| Notwithſtanding there is but little. difference between the words of Command for 
the Piſtol with a Snaphans,and the Carabine ; I ſhall however give them ſeverally. 

Although Mounting to Horſe is no Poſture of Arms, and but a preparative to exer- 
ciſe 3nd Service, I ſhall preſuppoſe the Souldiers to be diſmounted, annd land ready 
by their Horſes in a body ; The word of Command ( accvrding to our Engliſh mode 
js ) To hozſe. 

Now all being ready to Mount muſt be careful that his Horſe be well girt, &c. 
And as a preparative to Exerciſe there i$ another word of Command | Silence ] With- 
out there be filence in the body, the Souldier in no wiſe can diſtinctly hear, what is 
commanded by the chief Officer 3 It is the Souldiers Ear, and care to preſerve the bo- 
dy from fraQtions , and where Silence is not diligently performed, the Souldier doth 
not only fail in his motions , but the event. will be naught, for it is the very footſtep 
to raſhncls; And it is as Livins faith ( Temeritas preterguam quod ſtults oft etiam in» 
felix ) not only fooliſhneſs, bur infortunate. 


The wojds of Command fot the Carabine. 


All the Carabines being dropt ( let fall ) and hanging 'by their Swivels ; The 
Poftures are as followeth. F 


k 


Silence being commanded. 


1. Handle your Carabine. Of I[a0? Fn 

2. Wouut pour Caraþine, placing your butt end upon gome terme 
pour Thigh. PER ; this Order; 

3. Reſt pour Carabine in your budle hand.. - = noel 

4- Bend your cock, to half bent: uſe it's prg- 

5- Guard (" 02 ſecure ) pour cock. © ———— 

6: = your Pan: __ 

7- Shut your pan, (oz fix your hammer.) 

9. Dink your Carabine on your left ſide: 

9. Gage your flagk- GC 

0: Lade your Carabine. ' © 


11. D2aw forth pour ſcouring ſtick ( oz Rammier-.) 
12. Shozten your Rammer. 4 
73- Lade with Bullet and Ramm home: greys 
| E 14. noſth- 
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74. With-dzaw- your Bammer, (0 ſcowning lick.) 
16 Greter end reſt your Carabine in your byidle hand. 
. Fix your annnnt, (or Dteel.) 
. Free R— 


9. Pzelſent your Carabine. 
In preſcnting of the Carabine, he muſt retit upon his bridle Arm, pla- 


cing the butt no tothe right ſide ncar the ſhoulder 3 or at lengeh with his 
right hand. 


20. Give fire. 
Note; That the Carabine is to be fired about twelve foot diftance, and to 


be levelled at the knees of your Enemies Horſe , becauſe that by the 
firength of the Powder and motion of the Horſe your ſhot may be at 


Random. 
21. T>20p ( (oz let fall) your Carabine. 
- Na rn + or 5 Harquebuz z but obſerve , when at any 
. time you make your Approaches towards an Enemy , your Carabine js ro 
be mounted, with the butt end on your thigh , with your hand above 
the locks and ſo when youmarch chrough any Town or City 3 otherwiſe 


to bedropt- 


Dere follow the Commands foz the Piſtols. 


I. Ugo na 


Poſtuns. 
2- TÞ1aw forth your 
This maſt be performed Pb ne —_ andy the left Pitol firſt, and 


 thento _— the Muzzel. 
3: Oper yout B{an dn ltle in your bridle hand , and then immediately take 
_ Piſtol neat the middle part of it, and place the butt cad upon your 


thigh. 
4- Sink oz reft your Piſtol in your bzidle hand. 
5s endpoor Co Haw up your Cor to ale 
6. » 02 Guard pour Cock 
7. Dpenyour Pan. 
8. ———_ | 
9. > qo 


> (* 1 
Which is tobe done againſt your left thigh , with your muzzel upwards 
:;m your bridle hand. : 


th | your Flagks. 

| 7: Gaopous your Piſtols with dwder. 
'.- For your more ſpeedy lading of. your Piſtols. there is lately invented a 
' Fimall powder flask, witha ſuitable charge 3 but it is vat to be denicd but 

your Cartroaches are yery ſerviccable. 

13- Pzaw fozth your Rammer. 

714- Shozten your Rammer. 

% Lade with Buller aud ram home: 

I ith:dza Kanuner 

I7. Shozten yotrVainmer 

— Da Beturn your Hammer. 


19- Recober 
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19. Recover pour Hiltol. 

20. Fix, or 02der pour Dammer, (02 Steel.) 
21. Free your Cock. . | 

22. Bend your Cock, at full bent: 


23. Preſent your Piſtols. 

24- Give fire. 

In the firing of your Piſtols , you are nat to fire direQly forwards, to your 
Enemies horſes head, but towards the right hand with the lock of the Pi- 
ftol upwards ©@ p 

The Souldier having fired and returned hisPiftol , (if time will it him {6 to doz 
he is totake himſelf to the uſe of the ſword , (his fword being vor and placed in 
his bridle hand, near to the hilt of the ſword) and having received it inco his weapon 
hand for ſervice , muſt place the putamel upon his right thigh , and foro raifc his 
point to his mark , higher or lower, as occafion ſerveth,, arid therewith to endeavour 
to diſable his Enemy , either by cutring his Horſes bridle, or other his Arms , that 
he ſerveth in, which it diſcreetly managed will prove peritous to then; " 

And further , it is very requiſite that the Harquebuzier and Carabinier be often exer- 
cife to ſhoor bulters at a-mark; "thar intinerhey may be approved marks-ttien: In 
order to which they are to take ſpecial care not to overcharge their peeces with pows- 
der (as it is too much an errour in many, endeayouring more for a report, than for cx- 
ecutionz ) Wherefore there ought not to be in proportion for any peece , but almog 
half as much the weight in Powder, - of the bullet; or , the Diameter and half of 
the peece is charge cnough : And it ought tobe the ſpecial care of every Commander 
to ſee that his Souldiers be ſerved with good powder and well caſt bullets ; and that 
their bullets be direRly fit to their Carabines and Piſtols. 

I ſhould now come to ſhew you what is to be learned by a Sauldier , fas. the ibetter 
demeaning of himſelf betng jayned in a body. Bur ſhall not in this place ſhew ac 
large what is meant by a Filey ,arRank 3 /halffiles or halfranks ; front, 
flanks, or reer 3 becauſe it will ſpend too much time, and our lacs 44 i - _ 
unhappy differences have given ſome light thereunto: belides there =p ;  foorg 
is ſo much writ of themia {everal Treatifes of the Infantry , thas it \.3} 
would be tao much trouble here to treat thereupon. | 


- 
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C H A ÞP. VIL 
Of Diſtance. 


Very Treg xl of Ren: and Files. ; , ey 
Note , That in drawing up of a Troop it muſt performed by files (not 
' FRanks) and by ſquadrons; as ag: + 4 ”y 
In Order G _ 3 Imuſt briefly re oo File and a Rank is. 
. A File is a (cquent Number certain ſtanding to. crapper in a . 
ſtraight ling from the Front to the Reerz and according to-qur. Mode of Ste Folt, Ch.3; 
Diſcipline confiſteth of three Perſons. 


1tjh 
21h 
3}h 


A Rank is a Row of mcnuncertain in Number 3 Pouldron to Pouldron 3 even in 
» E 2 breaſt; 


16 Military Obſervations 
breaſt, be they more or leſs , according to the quantity of Souldiers , as it falls out, 
to make a Rank. | 


hhhhh.hh hh hab b hb b b &c 
' There are to be obſerved two ſorts of diftances', or orders in File and Rank; 


Cloſe 
Vis. 3 & a Ozder. 
Dpen 

Cloſe D2zder in Files is three foot, or as occafion ſerveth, cloſing knee to knee ; 
Þpen D2ver in files is fix foot 3 Cloſe D2der in Ranks is three foot , or as occaſion 
ſerveth cloſing co the Horſes crupper ; Dpen Der in Ranks is fix foot. 

And herein you muſt further know , that there is a difference between the manner 
of taking the diſtance , of the Cavalry and the Infantry; In the Foot the diſtance is 
taken from the Soaldiers body 3 which cannot be underſtood in this place , but only 
of ſpace of ground between Horſe and Horſe. 


TITTY th LY 
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-2- There be four kind of Motions, 
ut of theſe being riot of uſe  to-our preſeat” mode of Diſcipline 3 there- 
fore 1 Tall treat no more of them, but what maybe uſeful; 
I. Facings are uſed to make the Company perfe& , and to be ſuddainly 
prepared for a Charge, on cither Flank or Reer. 
#15 15-375 — -2-—Doublings , There hath been uſed in the Horle ſervice theſe 
6 in depth. following 4 4s 
; ; x. Asto ſirengthen the Front. 


1+ Doublings of Ranks. 
2; Doublings of half Files. 
| 3- Doubling of the Front by bringers up. 
There were uſed to ſtrength- 4. Doublings of Files. mel 
en the Flanks _ 5. Doublings of half Ranks. 


*x 
MH 
. 


The three firſt as to our Mode of Exerciſe may be wholly laid afide, in tegard they 
cannot be performed, the Troop being but three in depth, © 

It-js canceived the other two may be neceſſary ; either for Exerciſe ſake, orin re- 
gard of ſome ſuddain Onſet , on the Flanks, thereby to ſtrengthen them 3 but I 
otherwiſe think this may be prevented by a ſpeedy wheeling. 

3- 'Fo2 Counter-marches , which is but. the reducement of File-Leaders into the 
place of bringers up, or one flank into the place of another z which is more proper 
for the foot ſervice , than uſeful in the exerciſe of the Horſe : yet becauſe ſome have 
uſed it in their exerciſe 3 therefore I ſhall demonſtrate ene Counter-march by Figure 
in hisplace. . | | 

4+ Fo2Whelings; They are of moſt excellent uſe ini the ſervice of the Horſe, _ 

E | ought 
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ought to be very carefully exerciſed by every Commander 3 they ſerve in ſome reſpe& 
to cxecute what is to be performed-by Counter-marches 3 which is to bring the Fron- 
tiers, who are always ſuppoſed to confilt of the ableſt men, thereby to be ready to 
receive the Chargs of th#Eremy in cithex Flank; or Reer 3 which by Counter-marches 
you cannot do. . | 

Accordingly, the _— {ball follow 3 = the untutoured Souldiex may the better 
apprehend them 3 It (hall be repreſented by the Letter hi. 


' Front. * 
hhhhh.hbhhhh.fHhhhh.bhhbhy 
hhhhb.bbhhh:hbkkk:hb bb b 

*>7; SS E34 bs ics od 63 43s 2 *1 
hbhhhb.hhh khh.h bh hh.hkhhbb 
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The left Flank 
1ua1 3439, 


All Motions are to be gone intirely , at oneand the me time: for jn our Military 
Exerciſes they are the very life of an Army 3 and the only rheans being truly perform- 
ed that giveth Vidtory z without which all preparations of Forces are in vain, and a- 


, vail nothing, in. the field to. the end ,fos which they ;were levied ; And: this among 


experience ldiers is 6f itcftimable reþatation. 


- 


r. To the Right Handy! 85 
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Note , That in all Motions » before a ſecond be commanded (I mean in all ſingle 


Motons) the body muſt be reduced to his'firſt proper form. 


To Reduce them command 


or | 
Is you were. 
2. To the Left Hand. 
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. CTo the Bight, 
To reduce them command CTo pour Leader; 
| or 


Ys you were. 
3. To the right hand about. 
4+ To the left hand abour. 


This is by turning to the left hand until their F aces front the Reer. 


The 
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The p2oper Front. 
JyyqqqyqyyqyUyyyyquyyy 
yqyuqyuqyqyUyU yy yqyUquyqqyy yy 


Iqyqyyqyqyyyyyqqyqyqeyyqyyy 
Keer. | 


To TS chem. To the right hand about. 
5. Banks open foptoard topour double diſance 
bb bb. bbbbkbbbbh. bhbhhh 


h'h'h h h, Ab bb b. Hp ib ahhbhbhh 
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6. Files tothe ray auble. 
7- Files to the left Double 
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It is moſt conventent for the Horſe to move from the right hand. 
| Ranks fo the right double, 
To reduce them, Or 
- EFiles rank as pou were. 


8. Files to the 
9+ Files to the 


hr Counter-march. 


Front. 
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Front. : 
FU mT TY. 
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Keey, 


To perform this Dire , That all the file Leaders moye their Horſes intirely a little 
forwards , and ſo likewiſe turning off to the-1eft hand, they march even in rank 
down to the Reer 3 and none of the reſt to turn off until he come to his Leaders 


d. " . 
$0 To Reduce then, Countetamatehto the left: 


As this is for the uduniging of the ſame Ground , ſo there may be a Counter- 
march for the gaining of Ground 3 but I conceive them wholly yſcleſs but where you 
have not ground to make' your Wheels: Therefore not knowing what neceſſity may 
forte us untoz it is convenient the Souldier ſhould be ſometimes exerciſed therein. . 

Note, That in your Counter-marches for gaining of ground, the Souldier isto 
turn off the ground his Horſe ftands upon, and fo paſſing through each is to follow 
his Leader. 


10. Ranks cloſe fozwards. 

b kk hb heck kh kk hi ak b kk heh hb kid b 
SSSR E EY SES EEETTEE 
hhhhh.,hhhbh.hbhbhhh.hhhb kh 
r1. Files cloke to the left. = 
hhhkhh.hhhfihkh:hhhhh;:hhhkhhb 
Shhbhb.hbhhbh.hbhhhbb.hbhhb 
hhhhh.hhhhh.hhbhhh.hhhh hh 


12. Files cloſe tp the lefhta your clole O2der. 
hhhhh.hhhbh,khbhbh.hbhbh Obſerve in cloſing to the left, the left File 


; 7 is to ſtand fixt » the next arc to move to the 
hhhbhh.hhhhh.hhhhh.hhhhh lefe. 


bhbhb,hhhbh;bhbhbh.hhhbh 
13, Ranks cloſe fozward to potix elsſe ©zder: 


khhhh.bhhhh.hhhhh.bhhbh In performance of this Cominand the firlt 
hhbhbb.bhhbb.hhhhhb.hhhbhbh = Rayk is © fand; the ſecond moving » and 
hhhhh.hhhbhb,hhbbh.bhhhh raking g it difance , tands likewiſe 3 - and ſo 


It cannot be expected that any Wheeling of the Horſe ſhould be fo exadtly per- 
| F 2 fartnes 
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formed in o little a compaſs as is taken by the foot; therefore every Commander 
ought diſcreetly to take larger room for the compals of his motion , fo that all his 
Wheelings may be performed intirely without diſtraction. ; 

Fote , That Wheeling tothe left for the Horle is the readieſt way, except you arc 
prevented by ſome qe &e. 

. to eft hand, 

| by wa > the whole body moyeth to tlic left , upon the lett hand 

file-leader as the center + { 
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And ſo you may keep wheeling until you have brought them to their proper front: 
| Soif you wheel them to the left about , the Reer then will be their accidental Front, 


15. Wheel to the right and left by Diviſion. 
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The Wheelings of the accidental Fronts upon both Wings into the proper F 
and cloſe their Diviſions, will reduce them. s oabags 
16. Trot large and wheel to the leff. 
Wheeling to the right will Reduce them , or by a cixcular Wheeling of thera until 
they are brought into their proper form. 
I7- Trot and wheel to the left about. 
is bringeth the ableſt men to be in the Recr for any ſpeedy On-ſet 3 and Wheeli 
to the right about will reduce them, &c. vein 5:9 :r0gt aver: 
The word Alt doth Gruthe to Obſerve that inall motions you make an Alt, that the 
- rag ond © lie mh —_— may ſettle themſelves in their places, both in 
n 
Oe. ha, = 3 which i as _ WG File, _ youput ay freſh Command upon 
13, Gallop 
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for the Exerciſe of Horſe. an 


18. Gallop and wheel to the left. 
- Gallop and whert is the left about. 
o reduce both theſe is by wheeling to the contrary : All theſe be; 
reduce them to their tirſt form ; Dpen firſt. your Kanks , and then m— 
and in opening of your Ranks, the beſt way is to open them forwards. : 


EEE _ 


Caap. IX; 
Of Firings. 


not my work at prefent I ſhall paſs them by, becauſe it is my butineſt't 

of the exexciſe of a lingle Troop: In the firlt place I ſhall fer out one So fl 
bauſens z When your Enemy chargeth you in a full career » You are (ſud- 
dainly to open to the right and lett , facing inwards and charge them Cruſo fol. > 
in the flanks, and when the Enemy is paſt your body , you are to wheel to the xi ohe 
and left inward, and fo charge him with a full career in the Reer ; but here you mk 
obſerve their hles co be fix, and eight in depth; and ſo his Figure is repreſented as 
followeth. | 7 Yn =o, 


| Had thoughts to have treated of Encampments and Embateelings, but that being 


FFF 
0 do .o dis 
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ba TT 
hhhhhh 
hhhhhh 

This he commends very much , fot whilſt the Enemy is upon his Career , you are 
but upon yaur Trot 3 and then opening to the right and left, ei _ 
ther he mult run through , and do but little execation , or elſe Alt in es pakzof 
his career, and fo diſorders himſelf, which is advantageous to you. ; 
But 1 am of another opimion as toour Mode of fighting, being but three in depth; 
we mult rather Gnk than ſuffer any Voluntary Breach. | 

The fame Author would have our Hirguebnziers to give fire by Files, either 
right or left, advancing before the Body ina full career towards the Enemy:; but 
many do wholly reje& it, as being GOD in Field ſervice. 

Bur. now for the private exerciſe of a ſingle Troop , which may be neceſſary 
to bring the Souldicr to a more ready and complete uſe of his Arms , I hall 
demonſtrate of Filcs firing im the Front and Reer, and then. of firing by Ranks, 


And hr(t of Files firing in the Front. 


h h h; 
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1. Files firing 
in the Front, 


x oohhhhhhhhhhhhhhhhoo x 
2 oohhhhhhhhhhhhhhhhoo » 
3 oohhhhhhhhhhhbhhhhoo 3 
: h h 
b 
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The right hand File and che left hand File March ſome diſtance Before the head of the | 
Troop , and Rank'themſclves to the right and left inward, and ſo Preſext and Give T 
. firez which being performed , let them wheel off to the right and' left outwards 
into the Reer of their firſt Station, and ſo ſet themlſelyes in their reſpecive places even 


'with the remainder of the Body , leaving diſtance for every Rank to march into his 
proper place, after they have once fired over, | 


+. rifring oh hhhhhhbhbhhbhhhbbbho 
ohhhhhhhhhbhhhhhhhbho 
oh hb bbbbbbbbbbhhhkhbo 
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- When they have thus fired they are immediately to fall off to the right and left , 
and March forth into their places. As you obſerve in each firing both the Files do 
rank themſelves and then fire: Now a further exerciſe you may Command for cach 
File to face in oppoſition , and fire each to the other. 


Firing in the Front, & firing in the Reer. 
-t Þ = ' E wh <& £ 
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| I ſhall now demonſtrate one platforme of firing by Rank. 


hhhhhhhhhhhhhhhhhhhh 


20 T 


hhbhbhhhhhhbhhhhhhhhhkhkh2o 
hhkhhhhhhhhhhhhhhhhhb. 3 
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But in firing by Rank, obſerve the firft Ratik may advance upon a larg TrotGal- 
lop, or Carrere, as Command is given between thirty or fourty paces from the Body: 
The firſt Rank having fired wheels off to the left ( if occafion will permit ) and falls 
into the Reer 3 and immediatly upon the wheeling off of the firft Rank, the ſecond ad- 
vanceth according to Command and fireth, .and fo the third. | 

Pou may fire alſo by diviſions which is of fingular uſe in the exerciſe of Horſe ; 
either by firing by fingle divifrons both in Front and Reer, or in oppoſition both in 
Front and Reer alſo, as in firing, of the Files before mentioned 3 fo that I need not 
trouble you with any platformes of them. 

After that theſe firings have been performed and the Souldicr is grown expert in 
the handling of his Arms; and well managing of his Horſe 3 thete is one thing that 
ought not to be forgot by any Commander, which is of moſt excellent uſe; That is, 
for the Souldier to be well exerciſed , both with his Carabine and Piſtol to ſhoote 
with Bullet at Marks 5 which if it be not well exerciſed and taught, it will be to little 
purpoſe a5 to the Executive part of this Art, 

S0 it ought to be the care of every Chief Officer toexerciſe thoſe Troops under 
his Command, ſometimes, as occalion may ſerve, in a Regimental way 3 leavi 
ſufficient diſtances betwen each Troop, that each other may be relieved a 
fo to retreat in due order, to avoid Coufuſion. 


OT —_ —.— 
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Curuae. X. 
The Concluſion. 


Pi. I conclude theſe few ſpent hours about the Exerciſe of the Hotſe, and 


that mny demonſtrating of them but three in depth; 1 hear many brave Soul- 
diers ( but old ones ) to make ſome objections againſt me. As firſt, jn miedl< © 
ing with that which is of too high a concern for me. 

My anſwer to that is breifly; That thoſe that have writ Books of this Art , al- 
though they have been gallant Souldiers if they had been in Command now, and 
of late ycars to have ſcen what have been performed in-the Executive pait of the 
Horſe ſervice, they would correct their Judgements, and amend theit Mode of Ex- 

G 2 exerciſe; 


_— 
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erciſe, finding in it much error, and ſerviceable for nougbt, but to proiong Execution; 
as if all experienced genwr's in this Art ſhould be tyed up to the Low Country fer- 
vices: And what I have done is but my duty if accepted, elle for my own private 
uſe, alſo for my frieuds, and relations.that come atter mez And becaule there 
ought tobe a great deal of care had in a work of this nature, I leave the correction 
hereof to thebetter Learned and more Experienced in this Military Art. 

And for the drawing of the Horſe but three in File I fay, If the Grecian Writers 
were alive, and ſome ofour Modern Writers that have Commented upon them and 
made Colle&ives out of them, which they have publiſhed for authentick Maximes 
in this Art, would now much admire to {ee our Mode of Exerciſe ſo changed for 
the better. | 
| When as our late Cr«ſo in his Military inſtructions in his platformes 
64 maT. Of Execiſe demonſtrates. then Eight in depth, 'and Eight an rank : And 
' Leo Ch.n.Set. Captain Ward in his Drilling and exerciſe of Horſe 1s fix in File and 
81.Ch.14. Set. tventy in Rank, and allcadgeth ictfor the beſt; and is taken out of Poli- 
78. 108,109, 1;.s, Generalof the Acheans Horſe : Leo writeth almoſt the ſame; 
Ahyat if there be many horſe to! be exerciſed, they are to be ordered ten in File, 
and if but few no more but five , giving this reaſon 3 That if the Body be but 
ſhallow, the Body will be ſo weak, that it is ſubje&t it ſelf to fraction ; Then Livie 
' verifieth that of Leo, and faith the Souldiers had then Speares of four-and twenty 
foot in Length, which was to match the Pikes of the Intantry : But in ſome pro- 
ceſs of time as Hiſtory makes it appear, the Macedonians tound great inconveniency 
in the length of thoſe Spears, and made ſome of them to be fifteen foot in length z and 
being then at that hadormminad chat five Horſe in depth was too many, as to be 
offenſive to their Enemies;but notwithſtanding theſe reſults endeavoured to make their 
Battalias ſcem to be ſquare, and for their better advantage in ſhew,order ten in Rank 
and five in File to every Troop of Horſe; And theſe depths were only ia thoſe daycs 
uſed when the Horſe fought only with Spears, and Guns not at all uſed. 

Row if they had the uſe of Guns ſo much as we, and ſhould tire in Ranks, five, 
ſix, eight or ten in depth (and our mode of fighting being but three in File. ) their 
exerciſe would be ſo long in the pertormance thereof , that it would not only be te- 
dious but hazzardous to us 3 for of late years it hath been experienced, aud ({cldome 
known any Troops to ſtand it out, as may be thought that. time, in competition for 
victory : for we know that the ordering of our Horlc, in making a large Front, as 
occaſion and ground will give leave, and thereby over-winging our Enemics Batta- 
lia, hath proved Vidtorious. | 

And whereas they alleadge when they are (ix and eight in File, they can make their 
body to ſhew powerful againſt their Enemy by commanding them to double their 
Fronts by their Middle-men (| or half-file-leaders ) and can if occaſion ſerve take away 
a party in the reer, and fie the Enemy in their Flank, or Flanks, &c. But this I con- 
eve to be dangerous and of ill conſequence: for when we are (ettled in Battalia 
three deep, we are then tixed for ſervice, and need not be troubled in doubling of the 
Front,thereby we are free from diſtraCtion,and other diſturbances which are moſt inci- 
dent by ſuddain motions tothe breaking of Ranks and the like, which contrarywiſe 
is with us; for our fighting is not by wheeling oft as formerly, but by charging at 
Piſtols length, and (o to charge through 3 every man betaking himſelf to his Sword 
or otherwiſe as occaſion ſhall ſerve: For when we aſſault our Enemy with our 
Carabines, andit time will permit it with one Piſtol, what need have we of ſuch 

tedious firing by Files or by Ranks, which the experienced Souldicr 
1 ſoewed thoſe thinks uſeleſs; for when our Horſe are ina readineſs for execution. the 
firings only for ah a” : : - hed | 
exerciſe ſake, alt fire intire , which I conceive to be moſt offentive : except the 
Enemy retreates, and wheels off, there will be but little uſe of a fe- 
cond Piſtol. 
Talticks of There was allo among the Grecians uſed divers formes of Buttalig's, 
+Alian. 197, called Kombes of Horſe, and a wedge of Horlc. 
The 
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The Rombe s were according to theſe Figures. 


<> © 


Some were made of Files and Ranks, ſome neither filing nor rank- 


' ing, Others rankiug but not filing 3 as Captain Ward hath fetit out at 


large. Likewiſe in thoſe dayes they uſed the Wedge, which *they ac- 
counted to be of more fingular ſervice than the Rombes, and is thus \ 
deſcribed. 

But neither of theſe being uſed in our Exerciſe and Mode of fighting, I ſhall give 
you Euclid's definition of a Rombe. That a Rombe iz a ſquare figare that bath the ſides 
equall, but the Angles not right, two of them become ſharp and two of them blunt, &c. 

Thus 1 have paſſed over the ſeveral formes of the Exerciſe of the Horſe, briefly, 
both in their facings and Battalia's : and I ſhall conclude theſe ColleQives of the Ca- 
valrie, as is ncedfull for the Exerciſe of a Country Troop 3 it being but one part asan 
Introduction to Mzlitary Art. 

I need not plead any thing for this Art; In it ſelfe it is commendable. Empire- 
doms, Kingdomes, Nations,Princes and People can teſtifte enough : no Nation can tub- 
fiſt without experience in it. 

It being asked the queſtion z What part of the world brought forth the moſt Va- 
liant men for War? Anſwer was made they were found to be in all 2, -. 
places, where youth was bred up in the ſhame of Vice, and had audacity 8ichs. 38. 
to undergo any Peril for Vertues ſake. 

The Lacedemonians were accounted the molt valiant Pcople of Greece 3 Hiſtory 
will tell you the reaſon : Therefore to conclude z None are born Souldiers, one 
may have an Inclination to War more than an other, but experience cometh not with- 
out Induſtry 3 and pardon me if I boldly affirme; that the Engliſh Nation are a War- 
like Nation; which if we ſhould negleQ our duties herein, the Commander to be 
induſtrious, and the Souldier diligent, we ſhall make our ſelves a by-word', ( of 
ſcorn)to other Nations : And our Gracious Soveraign at a loſs in his defignes, and ex- 
pectations : The more we ingrave this Art in our minds, the more courage we ſhall 
have, and the better enabled to tight for, and pray, 


God ſave the King. 


I cannot but give you the ſaying of M. T. Cicero, in Commendation of this Art, a» 
bove any other Art whatloever. Kei Militaris virtus, preſtat ceteris virtutibus 3 and tur- 
ther ſaithafter many other reaſons to prove the ſame; That all other Arts do reſt 
in afety under the Banners of chis 
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Or New Mode of 


EXERCISING 
A Foot-Company. 


BEING 
Colle&ive InſtruRions Methodically compoled, 


with their ſeveral Figures, for the 
young 9Souldier. 


By Capt. .-T homas Venn. 


LOND ON, Printed 1672. 
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TO T H-E' 


Honourable 


RALPH STAWEL 


EsQurae, 


One of the: Deputy Lientenanis of the County of Rin: R 
SET, and Coloue! of EN Pooh tt toe ſam 


INES ns it hath beelvyour Pleaſure to accept 
123 .of/ the Command» pf 4 Reginient 
of Fopr, fo iris: your defigngohave 
| ic complete; bor Odicers,/Menfand 
oats Jothac thopſhobld be: well 
7 -.. diſciplin in'd ur Miktary:Art; and be: 
rs ſerve yonin thetamedthoughtitmy 
duty to preſent to your view ſomeColleHions andorher: 
Obſervations in the Art Military, for the Exercile of 
the Foot : and I am confident of your Honours care 
to ſee what ever is, or. nigy:{.þe- mils in your Re- 


o1ment ,.it@ br epalcted, not only in the _— 
I '* 


©C©S{_—_— — 


The E piftle Deaicatory, 


of your men , but alſo for ſome certain days to be 
allotted over ahd above two of three days Muſters, 


(thar are only for the Muſter-maſters due,) for your 


Commanders. to be impowred a to appoint ſome 
private Exerciſings,for the better fitting and preparing 
of your fouldiers for publick ſervices: To whichend 
I may preſume to ſay,that what I have preſerited you 
with , is none of the leaſt or worſt parts of Military 
Order ; which if itpaſſeth my Countries acceptance, by 
your favourable countenancing of it, I may give ita 
Supplement to makeit completer , not deſtroying my 
Title , ashe who did ſupplement Mr EJtor's complete 
Bady : Yet I would not have the Eltonift take it a- 
miſs, that moſt-of our Worthy Cruſo's Works are 
Verbatim ſupplemented to his complete Body of Art 
Military to make it complete, exc. 

Sir , I have.not .Embelliſhed "this wich curiofity 
of Language, but rendered it for the meaneſt capa- 
city, that none may be wanting in the Rudiments of 
Military Diſcipline ; which diligently look'd into ; 
will make the younger fond of Mars the betterableto 
perform'their Duty when ever his Majeſty ſhall call 
for it:  Andnow moſt; Noble Sir , True Heir of 
Honour and>Vertue ;::$our Pardon” for: my-bold- 
neſs, and your. favourable conſtruction of my weak 
endeavours,:commands me to [ubſcribe an obligement 


% 


by the title of -'' 
; _ 
O- iis ii Cour faithful and -: 
: | Obedient Captain, 
" RE 


—— 


_ Verſes. 


Or your experience in this Art of Wat, 
þ With falence hear what your Inftru&ions are. 
Perform your Poſtures with 4 manly grace, 

Obſerve. your diſtances, and learn td face 
To right, and left about, and as you were, 
By Diviſon, Intire and Anguler ; 
1 ben to your doublings of your depth and length, 
When you perceive your Army wanteth ſtrength : 
Inverting Files, converting of your Ranks, 
Brings ableſt menin From, or Reer, or Flanks : 
Your Counter-marches, you muſt next perform 
(Of dangerous uſe in fight in field, or ſtorm ) 
The Chorean and Lacedemonian, 
And the faining Macedonian : 
T hen laſt of all your motions, learn to wheel, 
Which doth conclude thts Martial Art to Drill. 
Wherein, were all our Trained Bands well ckif'd, 
T bey'd leave their Ground,to march into the Field : 
And not be ſcar'd and frighted with Alarms, 
For want of uſe in Handling of their Arms ; 
Which Bingham, Hexham, Barriff,Elton,W ard, 
And many others too("as I have heard ) 
Beſrdes my ſelf, who now have written part, 
T hat from us all, you may learn all this Art : 


I 2 And 


And were I worthy, bumbly ſhould adviſe 

Our Lord Lieutenant, and their Tapes, 

7 o charge their Mnſjer-maſter, when they view 
Definls of Arms, contempt of Perſons too, 

To ſee their Arms to be the Perſons own, 

And not then borrow'd,only to be ſbown, 

And muſter in Perſon, to fight by ſpell 

Aegainit our Foes, or Traytors that rebel: 

Of whom our Church, or State, can't be afraid 
With fixed Arms, and ready men well paid; 
Which will Reſtore to England and its Crown 


T he Subje&s Honour, and their King's Renown. 
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Milirary Obſervations 
EXERCISE 


FOOT. 


—— 
—_ 


Cnas. 1 
By way of Jntroduction, 


Aving paſſed ſome few Colle&ives to the ſervice of the Horſe, I was 
> deſired to do the like for the foot; tiguring out each Command, or 
latforme after the proportion of Six in File, which is according to out 
late Mode of diſcipline. 
There have been many Books writ of this Military Art, in the 
' ® Exerciſe of the Foot,both ancient andModerne ; but of our later writers, 
I referr our new commiſſion*d Gentlemen to-the peruſal of Bingham, Hexham, Barrife 
and Ward; I would not have E!ton( although a Parliament Officer ) wholly to be 
laid afide ; for 1 have xeccived informations of the great Worth and parts of the 
Gentleman. 
To them whoſe experience have been their maſterpiece, I am filent; deſiring 
withall ſubmiſſion rather to learn fromſuch , than preſume to direR. | 
Thoſe Gentlemen are to be commended that will beftow time in reading of this 
Art, but eſpecially ſuch as put in practice what they read 3 which is the readieſt way to 


' make men fit for the ſervice of their King and Country : For what maketh a man 


more confidently Couragious, than knowledge ? 
There 
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 Therearc many Gentlemen that are greater Readers of the Wars, than Practitioners 
of theſame 3 who have had ſome cavclling diſputes, about the diſcipline thereot; not 
conlidezing the great change that time hath made, and experience hath found out in 
Martial affaires, / | | 

Jn che" reading of the Roman and Grecian Orders, Diſcipline , and Government 
of their Armies, I had thought to have given you a taſt thereof, but deſerving a bet- 
ter Pen than mine to ſet forth the Gallantry” of them, I ſhall' be ſilent : And yet if it 
were poflible to renew them, it would never work the like effect, as it did againſt 
their Enemies 3 One great{cauſe thereof is ſuppoſed, that they made better pay-iucn 
in thoſe dayes 3 Vice was ſeverely puniſhed, Vertue mot. bountitully rewarded : and 
when the Wars were ended, ſuch as deſerved well, were_both regarded and rewar- 
ded; or elſe remained inrolled in penfionary pay 3 ſo by that meancs the Exerciſe 
of Armes continued. It is to be obſerved that where Payment and Reward ceale, 
there Diſcipline and good Order ceaſeth alſo, 

As tor the Exerciſe of Armes belonging to the Infantry, it is the part of th 
young Souldicr to learn and praGtiſe, in the firſt place, the Poſtures, and well 
handliog of Armes: Which I may -term to be the fingle Accidence of this Art, be- 
fore he enters his Syntaxis: andit multi be done by endeavouring to et ſome time 
apart for the exerciſe thereof. 

There have bcen many that have not only diſputed , but have writ againſt 
the many Woſtures now uſed 3 but being ſhamefully confuted by our Moderne 
Writers I ſhall be filent; and proceede to thoſe Poftures belonging to ſuch Armeg 
that are now in uſe in the Country, which are far ſhore of what is Ccom- 
pleat in Exerciſe in the Cities of London and Weſtminſter, and therein of thoſe 4g. 
nourable Socictics of the Artillery and Military Gardevs,. and alſo now of late ( The 


Criple / with out Criplegate. 


— 
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Cuaavp. II. 
Of the poſtures of the Pike and Muſquet, 


Bs; l give you the poſtures of them both, I ſhall give you a brief definition of 
a Poſt ure. 

A Poſture 25 a mode or Garb that we are fixed unto, in tbe well bhandl; 
of our Armes : In which there are motions attendant mnto the ſame for the better 
grace. 

Pzeſuppoſing your company to be in the Field and drawn up in a ready way 
for Exercife, then the belt way, is'to Exerciſe them apart, by drawing of the body of 
Pikes from their Muſquets 3 that each may be Exerciſed in their particular Poſtures by 


| themſelves. 


Dnlp there are ſome Poſtures of the Pike and Muſquet which are anſwerableto 
each other by conformity 3 which ought to be performed in a Body, or upon a March 
as occaſion ſerveth : as for Example. | F 

3n Marching, All are to be ſhouldred ; In Trooping, or in any other Motion, the 
Pikes are to be advanced , and the Mufquets poyſed : In Porting of the Pike, the 
Muſguet to be reſted ; In Trailing of the Pike, the Muſquet tobe reverſed ; which is 
the Funeral Poſture : When the Pike is Cheek'd, the Muſquet is to be reſted at the 
Sen:iacl Poſturez when the Muſquet is preſented to fire, the Pike is to be charged ; 
A -.. when the Pike is Ordered,moft commonly, (eſpecially in a ftand or for Exerciſe) 
t:- zutt end of the Muſquet is to be ſet to the Ground &c. 

-* 18 moſt proper for the Captain to Exerciſe the Pikes himſelf : 1 do not deny 
but le may Exerciſe both ; as he ought ſometimes to do : and the Enſign and Lieute- 

nant 
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nant are not tobe negligent herein when they axe commanded, or in the abſence of 


their ſuperior Olhcer. 
The next for the Exerciſe of the Pike, in point of Antiquity and Honour, the Gentle- 


man ofthe Pikes craveth the pretedency. 
Jhave declared in the Exerciſc of the Horſe , what an excellent Vertue, Silence 
is 3 which ought in the hr(i place tobe commanded; and moſt diligencly obſerved. 
The Body of Pikes from their March, and ſtanding, all ſhouldered, Command as 


followeth. 


1. O2der your Pikes, to your 3 Pr __ © o2der: 


This ought to be made uſe of always upon a ſtand: And in the daytime 
it may ſerve for a Sentinel Polture : And tor the abatement of the fury of 
the Horſe , having the butt end of the Pike on the inſide of the right foot; 
Charge then to the Horſe, drawing your (words over your left arm , 
having your Pike in your left hand , you may then receive them by Com- 
manding)3 either to 


Charge to ky? <7 "ft, C1. Oxder your Pikes. 
Keere, 2. Put up your ſwozds- 


This is only uſeful upon a ſtand of Pike$and by ſorne able Souldiers it is not 
thought to be the ſecureſt charging againl} the Horſe,or of ſtrength to make 
the greateſt reliſtance in their full Career. Therefore it hath been thought 
fit to be molt convenient,tocloſe your files to your cloſe Order, and Ranks 
cloſing forward, and being thus ſemented ( as it were) will be the bettet 
able to ward any reliſtance., 


- Advance , 
Shoulder 
From your JPot- your Bikes. 


O2der, YComport 
Cheeke 
Tratle 
Dader as you were: 
 { Front, | 


From your ©O2der JUight., 
charge tothe JLett. end $2 
Reere- IOzpder ag you were: 


2. Advance pour Pikes. : 
This is uſeful upop all occafions when the Druni ſhall beat a Troop. Itis 


alſo uſeful in all motions of Doublings , &c. Only remember when they 
are reduced they put themſelyes , or be commanded into the ſame Poſture 


the ftanding Party was in- 


K 4 From 


P — 
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p_ 
From Advance, t 
pour Mi 
STrafl 


Fronf, 
Fen ons et 
_ Keer. Advance as you were. 


Pike 
3 Shoulder Pour and __ oper upon a March : It is uſeful in time of 


fight , provided the Pikes be upon! a ftand, forit doth not only preſerve 
the Pikes from ſhattering, but the Souldier alſo, 


Pozt 
From your hour ICs C your Pikes. _ 
Shoulder as you were- 


your 2ikes. 
**Idbance as you were: 


Trail. 
Front, 

* 
Reer. - Shoulder as you were- 


4+ Poxt your Pikes 
This is afeful when the Souldiers are to enter either Gate or Sally-port 3 
and it is an caſe for the Reer half Files to Port their Pikes when the Front 


is at their Charge. 
From your Pozt Johreis | ur Pikes 
you , yo . 
Trail as you were- 


From pour Pot Right 
—— to the dra 
Port as pou were. 


, C t your Pike 
; m_— o for « Souldier upon his March up a Hitt, to/have his Pike 
Cy 


From your Compan, SDS 2oou Pike. 


2 


From your Lomport, : t, 


charge to the Nears F-= "98 
CIT. cds 
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6. Cheeke your Pikes. | 


This is uſctul for the Sentinel Poſture. 


From your Cheeke, 5 Trail }your Pikes.” 
F | Cheeke as pou Were: 


* cFronk, 

From your Cheeke, JRight, | 
charge to the Left, (© 

Geer. -Cheeke ag pou were. - 


+, Trail your Bikes. 


This is uſctul in a Trench to move for ſecurity of any breach undiſcovered ; 
and is ſeldom uſed elſe, but marching through a Wood, &<. 


3 F:ont,”7 
From your Trail; )Right.C 


charge ta the ' JLett, 
Mm Beer. Trail as you were: 


From your Trail, 5 Ozderx } your Pikes. 
$ Lay down your Pikes. 


Oberve that if your Pikes be laid G1 cBanleT 5:1..COpen order; 
downwhen you begin your exerciſe, <2. Raiſe | ons _ Order, : 
then your Command muſt be ——— Cloſe order, eFc. 


Pou may obſerve that the Poſtures of the Pike, {ome are for conveniency , arid 
eale tothe Souldier , as to expedition either in Marchings, or other ſervices com- 
manded ; and the ſeveral charges ſerve either for defence or offence ; none ought to 
light any of theſe Commands, but to put them into practice 3 for at ſome one time 


or other they may be ulectul, | 


Here followeth the Poſtures of the Muſquet, oz Calliver; 


In which, I do affirm, that the word of Command generally uſed (Pake ready) 
is no Poſture , but a word for brevity greſuppoſing the Souldier to be expert in all, 
and doth include thoſe poſtures precedent to that (Pzeſent your Puſquet) and (© from 
che Preſenting of your Muſquets the other poſtures following unto that « Give fire ) 
which is the completement of all the reſt of the Commands given. 

Therefoze for the better handling of Arms no Judicious Practitioner in this Art but 
will confels, it is better to be Inftructed trom Poſtvre to Poſture for more comely , arid 


{wifter execution thereof. 


The Muſquetteex being ſhouldered Command 
Snap-haunce, Match-lock: 


Sloop your Muſquets. I need not here inſert every Command, 
Let ſlip your 1 ts; but only add ſuch as are uſed for the 
£ nts. c ag ba Match-lock , wholly laying aſide the 
7. Unſhoulder your Mulquet , '» EIN 
- andPoyſe. 
2: Palm oz riſt your Muſquet. | 
3: Sed 
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Snap-haunce. |  Watch-lock. 


. Set the Butt end of your 
to the ground. 
— _ your Match from between the 


3 

. uer. 
4 Ly Co po ene. fingers of your left hand. 
6. Lay down your Bandeliers. £43 4owa your Match: 
/ , 
8. 


. Fac? about to the left # march. . 
Face about to the right and 


Al march. to. ypuy Juns,- (92. . 

F- 9. a_—_— pour 8.) _ up your Match with your right 
bY _ > Pu vn SP0ue DIAS. x ; nan (or place) your Match inco your 
5 up apul a 
"38 won Reft(oz Palm) your muſquet.  \._ Open 
We 12. Secure(02 Guard) your cock: : _ your Pan. 

2 14. Dzaw back your nn] Brin 
vn ce - | 
"30 15+ Clear your pitt.” 

45 16. P2ime your pan- 1 
+ 17. Put down your ſteet , Cor! | 
-# hammer.) 


_— 
- 


18. Blow. oz caſt off your looſe con. 


19. Brin'd2 puma > a ge peo 
_— your Charger. 


' Open your Charger. 


Woes pes with (Powder. Bo 

| OY 7 out ſcowging lick. 

23- Charge with Bullet. 0] þ 

24. Put your ſcouring och into your ' Pulquet. 
rc 


- Kan home po 
26. Withdzaw 
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28, Return 

29. Bring: forward pour Yulquet-and potke. 

30. Pat(o2 reft) your: "4 | 
Draw forth your Match. 


32. Fit ' pour Hatniner , 02 wow your Coal. 
ſteel. = ck your Match. * 


Guard your Pan. 
Blow the aſh from your Coal. 
Open yeur Pan. 


32. Free pour cock. 
32. Bend your cock. 


34- Pteſent your Wulquet. 
25. Give fire. 
35. Pain (oz reff) your MWulquet. 


27 Dine Fyour Pan: 
29. Poyle your Wuſquet. 


Uncock, and.return your Match. 


40- Shoulder 
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my Shoulder your Wuſquet: i 


S: you are ready for a March ; or in the Poſture upon the firſt motion. 

That which 1s called the Saluting Poftuee , is to be performed from the reſting 
(or palming)) of the Muſquer 3 when heſhall have an occation; as a Souldier to falute 
his Friend, or co the honouring of any other perſon deſerving. 

And tye Sentinel Woſtare, /3s for the, Maſquer to be in the Palm of the lefr hand, 
at his Reſting poſture : But his. Muſquer co be charged with Powder and Bullet , his 
Cock freed , and to be ſecured with his Thumb, (o to be ready to execute his charge, 
and commands given, Fc. 

There is indeed a word of Command ſometimes uſed , Reverſe pour Paſquet ; 
which is the marching Funeral Poſture 5 That is to put the butt end of your Muſquer 
upwards , under your left arm, holding i in your {cft hand , about the lock of your 
Muſquet. Thus I have fmiſhed the Poltures of the Muſyuet or Caliver with a Snap- 
hance, and with a Match-lock without a Reſt; for your further inquiry, if there 
need be, I refer you to Lieutenant Borriffe or Captain W 2rd. 

If I (hould forget to ſay ſomething of the excellency aso the uſe of _ 
the Half-Pikeand Muſquet, that is now of uſe in the Artillery Garden ; rs 
fixſt inverted by Lieutenant: Berriffe and Mr Fobn Davis of London ; whatſoever is 
performed in rhe exerciſe thereof, it is with greater caſe than the Reſt and Mul- 

act 15, | 
2 And knowing how far it hath been the care of many Souldiers, by invention to 
make the Mulguetteers , as well defenſive as offenſive , but none amongſt many of 
their Proje&s was reccived like this , all falling to the ground , and this fianding as 
the beſt, being of moſt excellent ſervice; for it ſervethas a Reſt ; as a Palliſado to de- 
fend the Muſquetteer frpm the Horſe : When the ſhot is all ſpent they may with that 
Weapon , fall in among the Enemy, andin the purſuit of an Enemy, by reaſon of 
the lightneſs thereof , and their nimbleneſs in Action, may do great execution ; and in 


\ Trenches they arc good ſeconds for the Souldiers preſervation. 


Thoſe Souldiers that are thus Armed are the beſt tobe commanded out upon apy 
Party , becauſe they are the belt able todefend themſelves and offend their Encmies : 
And when any hedges are tv be lin'd with ſhot, chat the Mufquetteers by 
their forced ſervice become lilent , and the ways deep and narrow 3 then Wift Country, 
the Hal{-Pike will be of ſingular ſervice. 

And laſt of all the Sould . ſ@ marching with his Half-Pike and Muſquet; Ir is not 
only a Grace to the Souldier but a Terrour tothe Enemy : Beſides this hath been ap- 
approved of by ſome ot the ableſt Sopldiers in this Kingdom. If once _ 
the Countrey ſaw the pratticeof it, and what a ſtrong preſervation it Vic» Wimbat- 
is againſt the incurſion of the Horſe, andin all other reſpe&ts rather 72% Sit 1h. 
an advancage-tothe Souldier than difadvantagegus to bim ; it would bc : 
not oply eſteemed good but caxetully put into practice. . 

As the Muſquerteer bs lagured by the gallant invention of the Half- 
Pike 3 any ſtrange eye would think it very unjuſt that ſuch Numbers of ©*% 4nd Pile: 
the Pike-men ſhould be flajn by the ſhot, awd:not able to reſiſt and offeud again; I 
<ould therefore ſay rauch forthe Long Row to be joyned with: the Pike , how their 
ſhowers of Arrows will gaul and terxitie the Hare, wound and hurt the Souldicrs 
both on Horſe and Foot So if this ſhould be duly performed all hands would be 
fighting , and all ina readinals far (df paeſervation. Hiſtory is full of the great 
ſlaughters and Atchievements in thoſe days, when the Bow was:moſt in uſe 3 but be- 
caulc itis laid afide I ſhall be filent, hoping the praRice will never be forgotten. 
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Crap. [II. 
The Places of Dignities both of Files and 


rant of the difference between a File and a Rank 3 but finding in our Annual Ex- 
erciſes many ( Farmor like ) Souldiers to be much guilty thereof, I ſhall ſpeak a 


| N this Military Age , who would have thought that few or any could be (o igno- 


A little thereunto 3 ſhewing what is required to. the making up of a File, and alſo of a 
Rank , with the dignity of each as they ſtand both in File and Rank, 


' Firft, Know thata File is a ſequent Number of men , ſtanding one be- 
4 File, hind an other Front to the Reer. 
'D:z from the firſt which is termed a File-Leader, unto the laſt which is termed a 
bringer up, which ſhall be demonſtrated according to our mode of Diſcipline. 
Secondly, A Rank is a Row of men he they more orlels , fianding or 
4 Ranke. marching , ſhoulder to ſhoulder in a dire& Line from the right hand to the 


left, (and from the left co the right) eyen a breaft. 


"And by the way obſerve that in all preparations to exerciſe , Files muſt be made up 
firſt, and being then drawn forth, and the Files joyned together, Ranks are made. 


A Rank—— 6 54321 F 8 
Y J 


ignifu 3 4+ 5 = 1j—j1 A file-leader. 
The front half files. 2 —| 5 
j j fil 31 —14 A bringer up #0 the front balf files, 
| 4 | — | 3 Half file-leader. 
The reer half files. 5 | — | 6 
| 6 | —| 2 Bringer #. 


Both which are according to Barriffe, Ward, and others; but in giving their 
Dignities to a file of eightdeep there are various opinions, yet all endeavouring after 
a Geometrical proportion 3 and it is that which Commanders ſhould chiefly follow as 
near as poſſibly they can. 

And becauſe the Sages of our Times do differ in their Judgments , more in 
this particular than in any one thing that I know of ; I ſhall ſet down what 
_ I have know or heard, leaving it to the more experienced that can command 

tter. 

Pere followeth the Rule of Barriffe, Ward , and others in placing the Dignities, 
for lix, eight, and ten, both in File and Rank. 


Dignities 


| for the Exerciſe of the Foot. | 41 


'Diginities of Ranks. 
Number 10. 9 7 7 46 =P 4532-7] 
Place 2-6 ob Ss £& 8 9 #þ-3 
" Number T5 4 FS 2 uy 9 ; 
Is | 
_ 8 7 '} 4 = «3 2.5 S344 pF] 
Mar 1 > SS @® SIE SL aTY = 
Place .@* 6 | 5|- a6 Si. 8 5 
[57] 7/8 
Y 419] 6]1wo| 8 R 
| 6|5]6]7]|6|9 
A EL SI WHEN To 
Salll « Hl - He 


< 


I ſhall here inſert thoſe vanous Opinions of the Dignities of Souldiers cight in File; 
and ſo for cight Companies ina Regiment; by all which you may dignitie each Offi- 
cer in his due place of Honour 3 either in Matchi, or in a Body: The confideration that 
there is , or ought to be an anſwerablenefs in the Reer to the Front, in the jeft Aank 
to the right , by an <quitable right in theirtrue Dignity, is that which giveth life and 
being to orderly Diſcipline 3 for the worth of one muſt be anſivcrable to the other in 
Skill , Valour , and - Number. C 

This amongſt the Grecians was antiently put into practice, as you ma 
large in the Notes of Captain Bingham Sm the TaQicks of Elias Ae os 


ſcribed after this proportion. * 314 " Two and three on the left 


3 
hand, is equal in Number to four and one-on the right , each making but' five 


in Number 3 as it 15 thus in 2 little Number, i 
{ = 234 it may and ought t 
good in a greater. . & oor 
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Barriffe , &*c, | 1: Battalia they oppoſe thus. 
2 6 73]485 1 |Colonel | — 
_ — — — Lg «6 DS o 
5 ap »2o DO I I D 
18 18 | 8 Capt.5. OY 2 
He -— 
4 | Capt.1. ———cc____ww_—A©fw___ 
(36) —_ 145 png - 
0 | Major $49 + B 
is | 7 2 L iP L y 
6 | Capt-3. 5 &« » & 
| 2 | L. Col, 


The equality in this eppofition is thus; As (1) and (4) makes five inthe Colonels 
Diviſion, {> (3) and (2) in the Lieutenant Colonels Diviſion makes five allo : Then 
as in the firſt (5) and ($8) makes thirteen 3. ſo the ſecond (7) and (6) is thirteen , which 
15 an equal oppoſition. | 
As inform'd Mr, A Second Opinion for the Dignity of cight Companies , is as 
Elton's Rule, followeth. | 


In Battalia they oppoſe thus. 


25 8 3[ 47 6 1 | Colonel | 4 
6 | Capt.3, E - - I 
» .* Þ-DÞ 
18 18 | 7 | Capt.4. _ 00 RE S l 
| 4 Capt.1, Toa oF, 8:6 _ 
(36) i R F | —_ —_ - 
3 | Major | FR 30 ' 
I 4. "a 4 __ 
5 Capt. 2, m4 Þ v3 I 
l 2 |. Col. [ 


| Lhefp oppoſe as the firſt, and ſomewhat more in the equality of their Number 3 
as one and fix is ſeyenin the right Wing of the Colonels Divition , fp two and many is 
equal to that in the right Wing of the Lieutenant Colonels Diviſion; and fix and ſeven 
is cqually thirteen , inthe firſt, as tiveand cightia the ſecond. 

But 


__—_ MEL ad. rc of 


1 TIS TT 3 A” 
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But according to the Rules for the Dignity of a File, the fecond Captain hath loſk 
his place of Honour. | __ 

Foz thoſe of that Opinion who place the ſecond Captainin the Lieutenant Colo- 
nels Divifion , afftrm that there may be a Geometrical equality (in length and 
breadth ) in File and Rank yet in point of Honour according to firſt Rule in the Co- 
tonels Divifion , the fecond Captain being placed loſeth his Dignity 3 for if the eldeſt 
Captain in priority is placed upon the Head or firſt Divifion , Body or ftand of Pikes, 
leading the Colonels Colours, then by the felf fame Rule of Equity, the fecond 
Captain Numb. (5) may and ought to be in the head of the Lieutenant Colonels Divi- 


ſion, Body or fiand of Pikes. 


To whick I conctude that the ſecond Captain hath as much Honour to bring up the 
Reer of the Colonels own Diviſion of Pikes when ſo marched 3 but if marched ( in- 
tire) Regimentally , there to bring up the Reer of the whole Body or fiand of Pikes 
i5 a greater Honour, and the ſecond Captains Dignity. 

A third Opinion for the Dignity of c1ght Companies. 


In Battalia they oppoſe thus, 


— 
27 631458 1 |Colnel | We 
— —- ty . . 
$ | Capt. 5. Op _ 
MS 46406 
13 18 | 5 | Caps. 2. 28. 6s... bo 
bh Capt. 1. ff e: #.» 
(36) _—_ _—— RE 
3 | Major | ae x 
- "el __ 
18 | 6 | Capt. 3. Innes 
2LL8 
7 | Capt. 4. » © 6a* 4 
| 2 | L. Col. | 


This is the moſt received Opinion of the other tiyo of late years,atid the Reaſons may 
be as followeth ; Firſt,their oppoſement is more upon a dire& equality than the form: 
er , as for example, 1 and 8 ſtands upon the right Wing of the Colonels Diviſion 
which maketh 93 now cqually to oppoſe this there is 3 and 6 on! the left Wing of 
the Licutenarit Colonels Diviſion , that maketh 9 alſo 3 then upon the Right Wing 
of the Coloncls Diviſion there is 4 and 5 that maketh 93 and to oppoſe that there is 
2 and 7 which is galſo all this makes out the juftneſs of this oppolement , and in 
that particular exceeds both the former, for what can be ſaid for the ſecond may be 
allezdg*dfor this third alſo. ' 

The dificrences in thent as to their oppoſtments may hereby be diſcerned, and 
how that all three make equal in numbers , as in half Files and half Ranks, 18 is 
£qual to 18, and in Rank and File making (36. | 

Indeed when the Seignior Officers of a Regiment had more Souldiers in their re- 
{peive Companies, there was then great reaſon to ttand upon an equal oppolcinent 
or elſe one Wing might be too ſtrong tor the other. | 

All chis being now laid afide and there being of Souldiers an equality of 
number in ezch company, why then ſhould our firſt rule for the dignity of a File be 
laid afide for the marching of a Regiment either intire or diviſional ? In the ſecond 
Opinion the ſecond Captain is placed in the Lt. ColoneP's diviſions in the third he is 

M 2 placed 
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placed: in the Collonelsz although I conceive he-ought to be jn that: Diviſion 
yet he is there miſplaced: for by the ſame rule in the tecond and third- Opinion , 
as you place the Collonel in the Dignity of a file leader, the 'Lieutenant Collonel hath 
his Dignity in the placeofa Bringer up., the Major in; the. place of the balf File lea- 
der, the firlt Captain in-ithe place of the Bringer up to the Front balf-files : Thus far 
all three joyntly go together, and becauſe, there is no difference in number of men, 
but equal iu both- parties;they need not ſtand ſo much uponan equal oppoſement, but 
that the ſecond Captain Neumb.5.may have his juſt place of honour immediately next 
unto his Collonel. . 

If it were not for this mode of Dignity according unto a File in the marching of a 
Regiment,and ſo unto'a Rankin a Body, I might as well and better require fatistaci- 
on ( the number of each Company being equal in Souldiers ) why there may not be 
two field officers in the Collonels Diviſion as well as m the Lieutenant Collonels ; 
which I leave to better judgments. 

For the proof of my aſſertion, as joyning with Bzrrife, Ward and others in apoint- 
ing the ſecond Captain, whoſe is the tift place of Honour next to the File leader , 
or next to the Collonels own company both in Rank and Flle. 

x. The File leader ought to be the worthictt becauſe he hath the Com- 
Bar. P%+ 17» . mand of his File, and marcheth firſt againſt the Enemie. 

2- The Bringer up ought tobe the ſecond: place of Honour, becaule his place of 

March is in the reerz and is in moſt danger, ſhould the Encmie charge on that 


td 


art. | 
x 3. The half file leader is the third place' of Honour, becauſe when the Front half 
files are taken off upon any occaſion, he # the leader unle(s he be commanded to face 
about. > 

4+ The laſt man ( or Bringer up ) of the Front half hls is the Yourth man in digni- 
ty, for ſo he is when the Reer Diviſion is taken of, 

5. Thenext manto the File leader hath the faft place of honour, for onedoubling 
brings himInto the Front. n | Wi 

6. The fſixt place of Honour is before the Bringer up, for if the Body be faced about, 
one doubling brings himrinto that accidental Front, or keeping of his proper Front by 
once doubling he becomes bringer up to the File leader. 

7. The ſeventh Dignity of place is, his who marcheth next after the half file 
leader, for when the half files double the Front, or march forth , then one doub- 
ling ranks him. even with the Front. : 

8. The eight place of Honour ( the File: being but &ght in depth ) is the third 
from the front, for he may be made a File leader alſo, although it may be with more 
trouble, for by countermarching. of the Front and Reexe into the midft, and then 
ng to the tirſt Front, and after doubling of Ranks makes him a File leader 
allo. ; 
I defire to ſpeak. nothing here to tye up the Ingenious to any particular fancy, 
when his own reaſon ſhall guide him inthis Military Diſcipline, as may not be regular 
and contrary tothe rules of Art. | 

Now each Souldier being well exerciſed in the Poſtures ofthe Pike and Muſquet, 
and knowing their Dignity both in File and Rank, will not ſtand till here, but muli be 
labouting to march tarther in this field of Military Diſcipline, that by the know- 
ledge thereof his undaunted courage. might conduct him to ſome higher warth oz 
place of Dignity, | 


Crap. 


| 


> _ [ 
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Caap. IV. 
Of the Dzum, 


know the ſeveral Heates thereof , (or clic he may often tall ſhort of his Captains 


Commands. | | 
There are theſe ſeveral Beates to be taken notice of as Military figns, for the 


Souldier to walk or guide his actions by 3 and are termed Semiyocall fignes, as you 
may ſee in the Horſe ſervice, pa-9- 


The ſeveral Beates oz poynts of n9ar , are 
1. A Call. £55 I Preparative. 


[| Come in the next placeto adviſe every Souldier to be careful and endeavour to 


2. A Troope- 045+ A Battalia. 
3- March. 5c6- ARetreit. 


Beſides theſe ſ1x there are two other Beats of the Drum, 
7.J"Ta-to. "8. Þ Revally. | 


Abe Ta-to is beaten when'the Watch is ſet at the diſcretion of the Governour ; af- 
ter which in molt places'or Garriſons of note , there is a Warning picce diſcharg- 
ed, ſo that none are to be our of their houſes, without the word is given them, ec. 

A Kevaliy is beaten in the moxning by day light, at which time the ſubofficers 
are totake off their ot Sentinels, ” It is, when by reaſon of the great noyſe of Guns, 
men , armes, and Horſes,the Commanders voyce for ibcan neither be heard or obeyed 
without the beat of the Drum: And the aftion' of the Souldicr whether yaliant ot 
otherwiſe is to be guided by it. | $4 

And For the better performance iy it 15 the Captains duty to teach his Souldiers 
diſtin4ly'the ſeveral bets of the Drum, that they may' b& the better able to petforti 
their reſpective duties, when ever they (hall be ſo commanided by the Druni, — 


Caap. V. 
Mk Diſtances, 


rein I ſhall ſhew you what diſtance is, and the ſeveral ſorts of diſtances : 
Without diſtance no- motion cah be performed ; Although diſtance in it (elf 
is notmotion; yet" there is a' motion in that aQion, that prodtceth our ſel 
veral diſtances of place, 'between man and man, or that ſpace or intervall of ground, - 
Either in File, or Rank. | 
And I may truly aflert that the Diſcipline of a Foot Company, &«c. conſiſteth ſo 
much in diſtance, and mbtion , that there is great neceſſitie of ']carning this very 
principle; for they are not fixed in one ſtation; but are mutually interchanged one 
with another, as occaſion is offered by command, and fo are all broaght into Or- 
der by their diſtances 3 for if a perfe&t form of order be nor obſerved, diſorget 
mult neceſſarily follow 3 the effe& of which produceth confuſiony 
N $1 
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In our Modern diſcipline there are theſe ſour diſtances in uſe. 


r. Cloſe O2der. 3 Open ©2der- 

__ 4. Double diftance. 

l. -———_—_ EZ C ono foot and halt. 
1 as 


2, . 
3. > —— - 
4. Double diſtance IF < 


may © 4 ONES IPL. e, 
ee,” 3+ OT 7 SPL. FA 


| 7. Parch. 
There are ſeveral diſtances to be performed ineQ2, Wotion- 
3- Dkirmilh- 


+ ohne org hems, | 


2. The diſtance for motion as for doubling of Files, and 2 between File and 
Ranks, for facings and Countermatches—-—— $ Rank is fix foot- 


3- Diſtances for intire doublings and $kirmiſhes 5 three 
between Rank and File iS——ommm_ ——— — Foot- | 


; I2 Foot, or 
| + Diſtances for preyentionof Cannon SIN, 24. Foot, the double 
| Laws ct; | @ double diſtance. | 


1-Tothe Files of Pikes to the charge of Horle. 


a, Beforg,you Command any Wheelin 
. When. Yn nder_ 15 todeliver ————— to G 


the Souldier that all may hcar. 


obfrve. -  ekuze you open, doſe your body by command to Diſtance to 

let every Captain or chief Ks Command, his Souldics' to fixeighten. t u5—y 
and to even their Ranks: In the next place to be ſitent that thereby they may be at- 
tentive to the words of Command, 


Which foz the leveraldiſances are as followeth. 
Comtands. | Reducements. 


NS nei Sa 


- _— to your cloſe Order. | | 
there might | 1,Filcs -'s; To your open Ordes.. 


mags x- Files openQ. To your Order. to the <2. Toyour Order. ©; | 
ardiuto® to the <2. To your open Order. |} right. £3-To your cloſe Order, | 
EE right. 3- To your double diftance. | 
my intent; 2, Ranks G1. Toyour open Order, | 
ie for plain R a ks open 7+ T'o your Order. open for-< 2. To, your Order. 
Eapacitiee, wa 2-To your open Order. ward. £3, To your cloſe Order. 

3-To your cloſe Order. | 


3- Filcs 


MY PTR - 


—_ 


AGES, AP TC ESR... 
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9 — — _ » 0 ” 


—_— 


| Files '1. To your Order, bs + To der. R: 
. woke go To _ open Order, | 3: bi ——_ 4 To ana ”_ 74 
Left. 3. To your doublediſtance. * £3: To your cloſe Order. 
4 Ranks open (*, T7, your Order. 


2+ To your Order. 


tothercer, ,), Tor onen Orter; to the reer, 
wi forng , 3« Toyour cloſe Ordex. 


he Ranks cloſe Ms your open Order; 
(or ) f WY ' 1 Oc ty 
backwards. C3 WI RIG: erprans ogg | 

1 5. Files cloſe to P 
Files open ©1. To your Order. | the right and Ys. To your open Order: 
co the right<2. To your open Order. lett inward, <2. To your Order. 


and left. ; &3- To your double diſtance- |. (or) 3+ To your cloſe Order, 
4 to the midi, 
R nks openC 1. To your Order. 6. Ranks cloſe | 
= the Sotit & 2. To ydat oped Order. | .totheright 5 4 Jour open Order, 
and left. 3.To your doublediſtance. | and left in- Y.** 22 your Order. 
| s ward. C 3. T6 your cloſe Order. 


+ on . $4 

Theſe are uſeful and may be uſed at the diſcretion of the Commander. 

And for your better performance ia the cloſing and opening of Fites and Ranks;take 
theſe following Obſervations. | 

i. WhenFilcs open to the right, the left,hand File muſt Rand faſt 5 every File taking 
his diſtance from the File next his left hand. th mac 
['' 2. When they open to the left the right hand File ſtands faſt;&&c. 

3- When Ranks open forward, the laſt rank ſtands 3 every raiik taking his diſtance 
froth the ritik next behind him- ans - 600-14 

4. When they open backward, ( or to the reer ) the firſt rank ſtands ; e&c. 

:.. 5, WhefiFiles cloſe tothe right, the right hand file ſtands , the reſt-cloſe to the 
right, taking their diltancc from the right hand file; , 

6. And if Files clo roMhic left, the left band file ſtands z the +MtFthe Files cloſe to 
the left, and take their diſtance, &e. | 

7. When Files cloſe to the right and left, then they cloſe inward, taking their 
diſtance f: om thele Files within them, neareſt to the midft of the, Body. 

$. When files Cloſe tothe right and left by Diviſion, it muſt bevutwatds, according 
to the fift and ſrt obſervatien. IE 

9. When Raiks cloſe to the front and reer,then the firſt and lift Ranks Rand ; the 
other taking thefs diftance.: 7 — 

1c. If Rankscloſe to the midſt then they cloſe towatds theit two midlemoſt 
Ranks. (1 — 

1 have not uſed the word | Center ] in any of theſe Corlmands, becauſe it is 
conceived that-the word is more proper toa circle, ang; net to a {(quare , ( ora 
broader fronted body. ) | 

Ic is not of abſolute neceſſity that. & Gommander in tit" ehittcife of a private 
Company (hall. uſe all theſe openings, andcloſings to th (oycagl diſtances men- 
tioned'; but ſo many of them, as may be thought fit for his preſent Exerciſc in- 
fended althdiiph. it cannot bg danice- bus that they may be-wſcfal at- ſome time of 
other. ; _ 44 
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| — 


be 1 Cnae. VI. 
Of Marching and D2awing up of a Company, 


Pe Souldier being informed of tha Dignity 'of Place, together with the fe- 

[ - veral Beats of the Drum; and their reſpective diſtances: I ſhall march a 

Company of Foot, and draw them up : which Company ſhall conſitt of 
twelve Files ; tour Files of Pikes, and cight'Files of Muſqueteers. 

But the Depaty Licytenants for the County of Sommerſet have allotted ſome files 
more to each Company, nd it is a rare thing to have them compleat in the Field, ſo 
that 1 hath been too apparent, becauſe there hath not been an cqualityin Files, their 
Companies have been wholly unfit for Exerciſe; but I hope theſe errors will be bet- 
ter looked into and amended hereafter. 


I Company marching. A Company dzawing up. 


Captain. s Captain: 
m m m m 2d, Ser. m m Mm m 
Files are to jon putt. + 
be at their mM M:m m / mm m m 
Order, and D | | 
Ranks at ' mm m'm BY Mm m m m: 
their open Or= 
der, mmmm L mmumuqam 
b m m m m_ | m.m Mm m 
mm-mm 00042 | Kc mmanmnm 
Enligu- . - 63e4 B+ Enſign. 
P P.:P.P be & & a 
MAW, #4 i 
FT. Taft. rTP 
EET TP 
a. A of} i: e-P PP 
I. Serjcants \ +; 2+ Serjeants - 
a * . hen thc Compa | 
TX Tang ir? if atreow is drawing " th 
mmmnm Dram is to beat 
- m —_ m on - Pike to be 
vanced, 1 B 
mmamym mmuamynm qui to be pie; 
ane being is a Bod 
ITY mmememam ere ady for Con? 
mmmm mmm wm _ 
24.5,m m m m 3d. Sm m m m 
Lieutenant, (Lieutenant, Le 


= 
f. 
[ho 
[2 


”, CerawOnmsys;", 


| ye. UP I 28.” 


Ie np —_— _——— 


E 


= # 265 >” 
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A Company dawn up. | 


Captain. 
D E. D 
ann mmm p93 005 m m 1.S. 
'EESD HEE WMoYT m m 
m m PPP Pp m m m m 
mmmmpppp m m mn 
m m' m pP PPP m m m m 
34d.s,.m m m m p p p P m m m 
Lieutenaut. 


A number of Men being thus drawn up , and completed ( conſiſting of Pikes 
and Muſquets ) there is in them according to the rules of Art; a Front, a Reer, a 
right and left Flank ; Front half files; Recx half files; Right half ranks, and left half 
ranks there is the length and depth of the Battel, and theſe are extended in their 
number of men. 


Fronf. 
Captain, 
-length ——- 


File——— m—eaders— 


— —— Length— 


| Dignity 267.2224 4i45 041 Dignity 


- [Front half files; x 1x ||m ___ mppppm m| m m/1 x Front half files 
A Kank. "| | | { Kanks 
5Þju mjmmppppmm m mll2 
Bringers up to Btingers uÞ to 
* 3||m m m mpPpPppmamjm mll2 1 ogy —"I—__ ha] 
E "I 
%| half dites -./3 [4m mſmmpppp mmm mile [3 (Bl 2 
= 
2 v4 lad Ld ode J 
1x 
Bringers vp --'2 5h m mmpPpppmsm mm 6 [2 |-Bringetsup. | | 
Wh 3 5 Ele 
o/7) 5 Sz» Lueutenant. 827 52/5 
CHEST ban = (19 
213 **. Beer, #37 « [uſa 
WHEM- E 26 
£ Z 1 49 EE 


FO ſtant a —_— ene 6h 
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The front in this Figure is firft of all to be taket» notice of: There are in all 
exerciſes a proper Front andan accidental Front : the Company being drawn up and 
itanding in a body, with faces to theix leader, maketh a proper Front. 

_ And the accidental front is'as the Cheifetains ſhall command the face 
Tn _— « if of the whole body : In ſhort the front is where the faces of the Company 
”_— are dircted one way. | 

The fi1ſt Rank, or row of men, theyare termed File leaders; who have the com- 
mand of their reſpeQive Files, and are to Exerciſe them ſevgrally. 

Dbſerve , that from, and with the right hand hie leader, to and with thelefe hand 
file leader, is the extent of the Front, and is termed the length of the Batcel. 

And the Souldiers ftanding ſeverally from and with their File leaders in a ſequence 
to and with their Bringers up are termed Files, or the depth of the Battel. 

The Keer of the body is ſo termed , where ever 'the back of the Company are 
turned. 

Every File leader hath his bringer yp, that by death gx other abſence, next in 
point of honouristo ſucceed them, both in Place and power : The extent and length gf 
the Reer ( laſt rank os bringers up) is the Game with the Frontiers. 

The right and left Flanks, arc the outmoſt File s upon either hand of che body from 
the Front to the bringers up. 

There isin a body drawn up front half files and Reer half files; the Front half files ex- 
tend themſelvcs ( three in depth ) to and with the third Rank 3 and the Reer half 
files is the fourth Rank to and with the }ft, both which have their extents divided in 
the whole length, and depth of the body. 

Palf Kanks are from the midft of the Files ſo raking their length, or bounds 
to the outmoſt man or file leader, either upon the right or lett band. 


pee IEEE 


CHar, VI. 
_ Nf Facings. 


P— * 


Ome have thought that Facings are but of little uſe, fo that a commander might. 
& dripenee with the Exerciſe thereof. There being a miſtake in fuch, I muſt dc- | 


clare , ; 
That facings are very neceffary,and of ſuch excellent uſe as in no wile to be regleRted; 


for in ſervice, their executions are quicker than other motions, and may be performed! 


when othes commands cannot be uſed both for time and place. 
Ahye Body bring faced (or the faces 'of the Body ) is termed an aſpeRt, and 


being particularly turned by command maketh an accidental front , which is called a 


facing- . 
So that in ſhort, facing is the wrning and altering of the aſpe& to Other hand, 
Front or Recr, as may appear in the ſeveral commands following, 


i 0E | | Jntirs 
In which we muſt underſtand that facings are either ) or 
: Diviſional. 
Thereare Angular Aacings alſo. 


3. Intire Facing is whenthe afpect of the company is direRed one way: 


There are four intire facings, beſides Angular. 
| | Command. 


; 
| 
: 


—_— —— 


as. So 
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q Each man is 
I R f. to inrs wpoul 


Command. Face tothe <2*zginv+ apont whicd bend th 
«s T4 Left about. manded, whee- 


To reduce them, Command ©- 4s you were : or , To Jour when ou fave 


Leader. to any 
may reduce 


them to the 
contrary . 


Angular, facings are when direfted to make their Aſpe&ts to the right 
or lefe corner men 3 ( that 1s to the right of left Angle.) And foif you 
command to the four corners, it is to face them to their four Angles, which is 
Divilional, | 


Command : Face to thez wigat FAngle. 


To reduce them, Command: 4s you were : or , Toyouy leader. 
Theſe Angular facings are not ſo much in ufe as formerly. 
Diviſional facings are contrary tothe Jatize, far they look divers wayes. Which are 
r. Right and left. 
Command : Face to the<2. Right and left inward. 
3- Four Ingles. | 
To reduce them: As you were : Or, To your leadep: 

Jt is neceſſary that the half files doe many of theſe commands by themſelves, that 
they may the bettex underſtand it, when the body ſhall come to be ſubdivided. For Are 
exlar facings, they arcout of uſe, or not ſo much in uſe as formerly. 

By moſt Authors facingsare to be performed at open order bath in Rank and File : 
But it is alſo neceſſary to exerciſe the Souldiet in theſe facings at cloſe Order: for if 
a Souldier ſhould be affaulted in a ſtraight or narrougpaſſage that he hath neither time, 
nor ground to receive it,cither by doublings, Counter-marches or wheelings, they ſtand 
at their Order, or cloſe Order 3 may then hy their particular facings defend them- 
ſelves againſt any ſuch aſſault and with wore caſe ſo charge their Enemy by ſome of 
theſe facings, than by any other motiqn. | 

Facings are not to be lighted, but carefally to be obſerved and practiſed they are 
the ground-work of Military diſcipline, fox, all motions have relation in one reſpet 
or another to them. | 

There are cwo facings, ſquare as folloyethyſer gown in their platformes, gee gorrife & 
becauſe they are not only uſe ful but may ſerve as demonſtrations of the Ward , &c. 
former. TT 

Command : The two firſt Ranks ſtand; the two laſt Ranks face about; the reſt of 
the body face to the xight and kft,and march all. ror 

TY Proper Front, 
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"To reduce them; Command. x. Face about to the right, march and cloſe your 
Diviſions. | . 
2. Face to your leader, who ſtandeth at his proper 


front. 


Figure 2. 
Command. 1- Muſquetteers face to the right and led. 
2, Halt Files of Pikes face about to the right. 


3- March all. 
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Proper Front. : , 
Captain- 
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To reduce them. Command. 1x. Face all about to the right, marchand cloſe your 
diviſions. 4 
_— 2. Faceall tqyour Leader. 
By this little you may perceive much of the Nature of Facings , and how uſeful | 
cheyare towards the making of the Souldier apt and perfe& in other motions. 


I ſhall procccd to the Nature of doublings with the ſeycral branches, or paxts 
of them. = * 
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CHAP, VII. | | 
Of Doublings, 


T is allowed by the Judicious that they are moſt neceſſary, and completely uſeful 
for the ſtrengthening any part o the Battle as occation and' diſcretion ſhall com- 


mand. 


D ings of Length, you times in quan- 
blings of Depth; 5tity of Number; 


ſometimes in Number and place. 


* 1. Df ranks. 
720 2. Dfhalf tiles. 
The ſeveral forts of I 3- Otbzingers up 
areas followeth, _ _ 15 Nk the reer. 
\ 


All which conſiſt in ara toe ko 
two Generals. 


5. Df files. 
6. Of half ranks. 


1, The dppbling of Ranks is when ever Rapk doublethe add. * - 

2, Palf Files are ſaid to be doubled ; when they ſhall double their Raiks i into 
3. Bzingers up \ the Front. 

4. The doublingof the Reer is when the Front half file doubles the Reer, 

5. Thedoubling of files is when even files dvable the odd. 

6. The doubling of halfranks iswhen one rank ſhall double the other. 


Paſſing though. 
And that is perirnd Comm. 
Jntire, oz diviſional doublings. 


he doubling of Ranks , half files or bringers up _ ox Front is a doubling of 
quantity, oEnamber;and notwe phace © CACTT vo 1 

But the ddybling of ranks ks\gtire, or for ouhlc et frout by half files 3 mtire, 
either to the right of left or by Diviſion? It rirakes tiot  ohly a AY tn Imgutity 
and of places bat lengthens the:battlealfor « 4 4s + win wor {12 4 

The —_— of files 2yd half files offulÞunkd, or \oubling \y. to . cithe funk, 


a doubling in quantifF, an#not bf plice. No : 
But the doubling af. es aud right Jauks; egth.of the left 
: . abagot Ne Ned be eh f th6 battle. 


flank Tntire ,\is not only dodbling. of 
Dbſerve, th all Uviſiddal dvublings a th in Rank and File. 
Dbſerve, that in all motions they muſt _ performed in ow ſteps 3 and firſt by 
ſtepping forth of that foot, which is next4qqþt place ems _—_ for reducement to 
return by the contrary hand. 


Dbſerve ,-that in any Bon Ranks "th bopef Hye. ceth 2 ; Gi ia 
the doubling of Files to'an , the doublin of TER. cl e Contary hand re- 
duccth-therivalſo, -. - 1 o1::gH1 7 


WW 
Dbſerve, that in all motions of FetTi 5: wo el they who a are to Joublls,: : box c 
he move: from, thair places, are to Advance and Poyle their Arms and when hey 
ve performed theif Commands they are immediately.t arm to the ſame. poſture 
that thoſe 1} they double are in 3 7 tiethes i be at ip mags adyance:' ID 
Dbſervr”, that'alHntirc doublings are to be performed at Order both in Rank and 
Fic: Aud tm all motions obſerve your right hand man, 
P 5 
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I ſþall not only give you the words of command for moſt particular doublings chat 
may be uſeful for ſervice with dieeQtions for the __ of the ſame 3; with their 
reducements: And as I have been importuned by ſome of the Deputy Lieuterants to 
add to them their ſeveral platforms( or Figures) it is ante? ode performed. 

But my chief aim is todemonſirate how a Batzalia may be rengthned by doublings. 


— _——O"O—©—  _— 


Front, 
And that is either in he3s Reer, or 
3. Both Flanks. 
| Intire- Poublings, 
© The Front may be ſtrengthned 1 wheclings, 6: P 
| Diviſional ndheelings. 


Df theſe I ſhall proceed in their ſeyeral Orders , ſhewing how intire Doublings do 
Qtreogthen the Front, 


I, Ranks, 


' And that is by 9! Baingers up, 
13; Half Files. 


x. The Front is ſtrengthned by intire Doublings of Ranks. 
C1. Right 
7, Command. - Rank$ to he) pl Cpoutie 
2. 


DireQions for doubling to the Right, from the left , the even Ranks from the 
Front move forward to the Right ints the odd Ranks. 


TECneceeenens 
ELLLLAREE SS 4 
FEE EREARTEL 


Toneduce them Command Beet. 
was 05" WG (or) Ranks as pou were. 


She doubling of this MD ___ the right doth eafily make appear what is meant 
by doabling to not demorfirate it. 
+ Outward, 


2, Coinmand, Banks totheright and left doable) or 
” | | 2. Jnward- 


I- Directicns : 
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—— 


[. Directions Dutward. Even Ranks move outward from the Flanks with 
three ſteps forward into the odd Ranks. 
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To reduce them: Ranks ag pou were - Or, Files to the right and 
left double inward, , on 


2+ Directions inward. The even Ranks move igward from the Flanks with threw 
ſteps forward into the odd Ranks. 
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3. Command. Double your Ranks to the BIR 2 gee, 


Directions to the right. 


Even Ranks from the Front eto the tight , and margh | 
be clear of the ſtanding Roe . then a os —_ 
dowblc the odd Ranks that ars landing, | 


"_—m——— _—_—— x; , 
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Front. 
If you comm and 12 - ®-oe0x' TY. I 


h [ 

_—— - T Mmmm PPPP mmmm . mmmm PPpPPP on ir 
ward it will be hy IO ES EEEESETY: o 
the ſary Figure '= =3 mmmm. pppp mmmM. mmmm PPPP mmmm 


as may be pro- 
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do hatch Wet” PRPE mums. avium pppp mmm: 
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COTE ("> W 1 % Ker. 
NT... 
beets Its o:reduce; them; Comma ; 
_— . Ranks. that. doubled, face to the left and march 


© © * fopth into pour places. 


O 
Valf Ranks ofthe right, face to the et and double your left Flank. 


3 $8{4h das Gate," wa 
ous Command : Double your Ranks inwatP] intire. 


"Ditto! ions. ; EE even Rank from the Reer,face tothe right and left out wards, and 
march until they be clear of the ſtanding part; then kt every even Rank from the 
Front (which is the aning part) move taxwards into the Front. 
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*/2;C1C0mand! DBable yourFenks Kot 1s ION Pretire. 


Every man placing himſelf on the omtfide of bis right ya mans 
hs ca debts Eycxyxxd Rank fromthe Front , face to the right 
fun My they Hiffer ne placing your ſelyes on the outſide of your right hand 


ed in  place,the quan 
*([a1zm bns 300 1 01-Front:- 
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To reduce them Command. Right half ranks double your left flank 
each placing your ſelves on the inſide of his left hand man- 


2. ntire doublings fo2 the ſtrengthening of the Front by 


. Bangerg-up- 
6. Command. Bringers-up double your Front to the? 2 = 


Directions for doubling to the right: Bringers up move forwards witY your 
right legs , and paſs through ranking thetw(clves even with the Front, the reſt fol- 
lowing (ucceſſively and placing themſclyes even with the ftarding ranks. 


Front. 

6 | gqwy. qo it am; 

1 mmUuUWMWWmYPPPPPPDP PIMMMUMMNT., 
g : be, Y 
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Reer, 02 Bzingers- up. 


To reduce thein Command; Bringers up , or Reer half files fact about tothe lefe, 
and march into your places, - * 
| = 1 O R, —_— I | 
Eyen files from the left double your depth to the left, each fall behind his accidental 
briager-vup (or half file-leader.)) | of £2 | 
When they march intotheir places , the half file-leaders who were the laſt that 
took their places , now in this reducement mult be the firſt to take their places, 


f 


7 Command. Bringers-up double your 1. Outwatd- 
Front to the right and lett 74 Jnward: 


This I never faw but once in a private Exerciſe ; but I conceive it more out of cu- 
rioſity than of neceſſity. And becauſe it is ſuitable to the ſecond Command of Ranks, 
I nced not denionſirate them in Figures 3 as the even ranks move and take their re- 
ſpective places in the ſecond Figure, in this the bringers-up are to be the firſt movers 
to the right and left cither outwatds or inwards. | 

If outwards ; then it is to be performed from the midſt of the Reer from the right 
and left into the Front. | : 

- To reduce them Command- The odd files from the right ind left flank double 
yore depth to the right audleft inwards, every man falling behind his accidental 
ringer-up. 

It inwards; then it ought to be perforrhedfrom the flanks to the right and left in- 
watds even into the Front. 

To reduce them Command. The even fes from tach flank double your depth tg 
the right and left inwards, all falling behind his accidental bringer-vp. po thor 

3: Jntite 
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3. "Jntirodoublings fox the ſirengthening of the Front by halb-files. 
L. Command. Half files double your Front to the\ ky -- 


Direrions. If to the right , the half fite-teaders muſt paſs through ( or move for- 
wards) 46-the right into the Front, and the ſucceeding ranks are to follow ther. 


Front. 
4 


rmnmmmmmmmPpPPPPPPPPMMmMAnMmMAMNM 4 
5 Wy | 

2mm mmmmmmpppppPpppPpmmmmmMmMMYS 
6 Fife 

zmmmmmmmmppppppppammmmmmamms 


OS ” f _ f / F | A 
wid dS £64 ALEC. 
"7 WW i 10. 9 3 BS v, 

* b# | : | or # 
Fe v IS eo; 6;:C 


To reditce. them Command. Even files from the left, double your depth to the left. 
Or, Half files face about to the left and march forth intoyour places, Or , Half 


files as you were. C 


9g. Command. Half files double your 1. Dutwards. 
Front to the rightand left 1 2. Jnwards. 


What I have declared in the ſeventh Command , I do the ſame here : However I 
ſhall dertdnfirate the Command by doubling outwards. | 

t. Directions. It is to be performed from the midſt of the half files to the right 

and left into the Front. | 


Frdnt. 
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To reduce this Command. The odd files from the right and left Bank dauble your 
depth to the right and left inward: 
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OR, 
Halfe files face about to the right, and march forth into your places-: | 
_ 2. Directions. If the command be. inward, then it is to be perfortned from the 
Azuks of the half files, marching even into the Frout. | 


To reduce them Command. Even files from each ma, double og to the 
right and left outwards. \ - of — 


Half ves as you wete. 


| — 


$7] 2 {5% bb: 
19, Command: Halffiles 4ouble your <3 to -the$ .R 


. _ y I 
* 


Slate 


Directions to the right. Half files face tothe right and match , \until they be clear 
of the front halt files , then tace them to their Leader , and march them up evets 


with the Front. 
Front. _ Half Filgg in motion: | 
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To reduce"this Command. Half files face about t to the right and — forth 
into your places. 


OR, | 
_ ranks of the right double the depth of your left flapk intire. 
. Command, Half files double'your Front inward OR 9 
Dicattionts Front half files face to'the right and left outwards , 1and-march until 
they: be clear of the. Reer halt files 3 then face them to — Thea 


let qo xcer half files march up even into the Front. 


Front. 
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"To reduce them. Half files upon che intire motion face about and march; Front 
half files face tothe rightand ett _—_ _ cloſe your Diviſions. 


—y 


Reer half files , double the depth of your Front half files intire, face all to the right 


and Icft 3nward, and cloſe yout Diviſions... ... - -. = 
L have ſhewed you how the Front may be ſirengthened by intire doublings ; I ſhal 


briefly ſhew how it may be by diviſional. © 
The Front is ſtrengthened by diviſional Doublings as followeth. 


12. Conumand. Double your Rainks to the rightand left by Diviſion, 


To perform this, Command. Even Ranks from the Front face to the right and left 
outwards 3 'march'fortly and'double the odd.; - | | 


| | Front. 
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To reduce this; half ranks that doublcd, face to the right and left inwards, and 
march into your places. _ =. W- 
12. Command. Half files double your Front by Diviſion. 
' * To perfotmthis2 Half files face to the right: and left outwards, and march until 
they beclar of the Front half files,then face them to their Leader ; then move forward 
and double the Front, vt adi | 
Front. 
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To reduce this Command. Half files face about to the Reer, and march until they 
be clear of the Front halt hilesz then, face to the right and left inward, cloſe your 
Diviſions and face to your Leader. 


| 
[ 
f! 
| OR, 


The half files that moved double the depth of the Front half files. 


14. Command. Double your Rinks tb the right af\d left by Diviſion, 
every. man placing himſelf'on the ontſidevf his right and left Hadd*man; 


To perform -this Command. Every even Rank from the, Front move forth to the 
right and left outward, each-mariplacing himlelf atcording/as is coramandeg, 
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To reduce this Command. The half Ranks that mbved' double your Files to the 


right and left inward 3 every man placing himſelf on the inſide of his right and left 
hand man. 


I have hitherto ſhewed how: the Front may be irengthened by diviſional 
: Doublings. Now followeth how 


= 


The Front may be ſtrengthened by intire and Diviſtonal 


.mheelings. 
15, Command. Wheel off your reer  r. Right VV | 
half files to the 2. m_ entire into the Front; 


To perform this to the right, Command. Half files face about to the right , and 
wheel them to the left about, until they be even with the Front- 
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'To N_ this; wheel off your half ranks, | and double your leſt Aank; intire to p 
the lefc. | | 
To perform this reducement, let dt face to the right 3 then Commayp : Right 
half ranks 5 wheel:abouti ts: tho xight- uafH they-be even a breaſt with the front half 
files : To your Leader, 


16. Command. Wheel. your Flanks into tis Front. 


There arediverſities of Commands for the produQion of this Figure , and much 


according to the opinion of the Commander. I ſhall inſert them , and leave the choice | 
TO this Arc. $rie 51 7 
; 20/912 @! "nf,12,t 3013 ie: | NF 
70 flanks into the front. | 
! 2 into nt. 8 
Wheel y your Front into the battle. | 
B Front into the nudſt. : 
PITTS Reex into the 5 p 
Front. ' 
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To reduce any one of them Command. Wheel your flanks into the Reer. 
17. Command. 
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17. Command. Recr half files wheel and double your F ront by 


Diviſion. 


To-perform this Command. Half file$face adout to the right , and fo wheel off to 
the right and'feft about 3 mqving torwards untiKthey be evert wath the Front. 


Front: _ 
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+. rednce this Command. Half files that JoubleT 1 wheel about to” the right and 
left inward, and march into your places, | 


OR, 


Half ranks face to the right and left outward 3 then wheeT to the right and left ig- 
ward, and double the depth of your Front half files, and face them to their Leader, 

There is ſome other Wheelings , but I ſhall not trouble: you with them. , becauſe - 
they are more for curiolity than for (crvice, &c. | 


'Canxe. VEL 


Shall here inſert the ſeveral preceding Conimiands for the ſtrengthe- 
[| ning of the Front, wherein, in the cloſing of ſome of the Ranks , as 

may be ſeen by them ſeverally , the Figures are one and the ſame 
Zattaliz, in quantity but not in quality ; in number but not inplace. 


Ranks to the right Double: Command 1. 


I. Bringers up double your Front "0M 
to the right. SComm. 6 | 


Half files double your Ranks forward 
to the right, ——— 


ceth one and the 
' ſame Figure. 


SComm. 8. 


A 2 Ranks 
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OO  —— Rm ——— 


-- S—— 


Fiſt outward 4nd then inward 


Bringes up double your Front to the , 
and left 37; SF npary 2_6c Comm. 7, | produceth one and the 
2: dp mar | - ſame Figure, 


H, af F iles double your Front to the 
Comm.g. 


1. Outward, 
right an4 «ft 2 Dnwar d. '$—$ 


qQme” . F 


Racks: to whe right qud left double $Comm.. 


'2. Double your Ranks to the right 
q q m4 4apll?J ft 11 1 {. Comm. 3; 


9 
I 
| 
| 


Double Pig NY fo the KY 1n- | | | 
fire, ever Ty, tan Þ acid himfelff on gComm. 5. RETE 
the ont He of hisxioht hand mgn-- 2 _ | T _—_ _ and the 

Half. | Fikes loyble the front to the gre, 

right * ILL Et Com. 10. 


Wheel off. your Ret beff. ay tire | : 
into th, Front RA ab 1F2” Com.1 5-1 


- a 
- EE ORE...  . 


-?\ ; * : 


3. Double Jour” Ranks jd, in- 7 "WG 


LEP Coon neg nant ek 
Half files double. your Front inward 
anmre.-— 
Double your Ranks to « rieht ag 
left by diviſion 
Half files double your Front "Y <2 | 
1 9iflour —— | Com. 13. | 
Drbeyonr enkn tothe right and J 
left by diviſion, every man plating... | ta: 


_ It. Produceth one and the 
fame Figure, 


enum 
"zT, 


ak 12.1 


L 
himſelf on the outſide of his _ " > Produceth one and the 


__ baud man- : ; 
Reer half files wheel and double y your | ſame Figure. 
Front by diviſion —_ Com.17. 


,- 2 Chap. 11. 
} ia, EChap 14 
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| Cnap. IX, 


| How Battalias may ve ſtrengthened in the 
| Reer. | 


, 


Aving ended with moſt of thoſe-doublings that do {irengthen the Front, 1 
proceed to ſome few that may ſirengthen the Reer : lmight be as large in 
them as the former but the. labour and .pains would be of no great 

neceſſity ; becauſe all what hath been commanded in' the Front may by counterchange 
of them be performed in the Reer. Therefore 1 thall only for example ke ſet down 
four Commands , and demonſirate them by their reſpeRive tigures, and they 
only ſhall be performed by the doubling of halt Files, leaving the reft for the de- 
lightful Artiſt in this plealing exerciſe. 


* — WO 
po : UNPOOEI T < 


1. Command. Front half files double your Reer to the on _— 


To perform this : ( to the right) Command. Front halt files face about to the left and 
march directly forwards to the left of the ſtanding part in oppolition even in cach 
rank according to their ſeveral places: 


Front. 
54 loo Se 4 cs 
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Reer. 


If this be comtnatded for ſervice then face the Reer half files alſo about to tlie 
left. Then 

To reduce them. Face them all to their proper Front, and Command : Double your 
files to the right intire advancing, | 

If it be for a private exerciſe, Command. Half files face about to the left and march 
forth into your places. | 


2 Command. Front half files double F 1. Right +. . 
your Reer to the ; bn Left dintire, 


To .perform this to the right intite , Command. Front half files face to the right; 
march utitil they be clear of the Reer half files 3 then face them all to the Reer , and 
march them eyen in breaſt with the Reer, 


| s Front 
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Front. 
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To reduce this, Command. Front half files, face about to the right and march 
into your places, 


OR, 
Face all to your leader, then right half ranks double your left flank intire ad- 
Vancing. 
3-Command. Front halffiles double your Reer by Diviſion, 


To perform this, Command. Front half files face to the right and left, and march 
until they be clear of the Body, then face them to the Reer, and move down to the 
Reer evenin breaſt with the laſt Rank. 


Front. 


uwuwuwwuddmmmmpppp mmmmdduwuwuw w 
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Keer. 


If this be for ſervice you may face them all to the Reer. If only for Exerciſe you 
may reduce them, as they now ſtand ; by Commanding, 

Front halt files face about to the right and advance forwards , until they are clear 
— {tanding part, then face them to the right and left imwards 3 and cloſe your Di- 
viſions. . 


4. Command. Froat half files doubleC i. Right by 
3. 190 : Countermarch. 


yourReer to the 


To performe this; If the Command given for the left 3 face the ſanding half files 
to the Reer, and the refit Countermarch to the left and loſe ground. 


But 
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But ifit be only for Exerciſe you need not face the ftanding part to the Reer at all, 


Front. 
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Reer. 


To reduce this (as being only for Exerciſe ) Command. Front half files face about 
to the left and march forth into your placts. 

But if ic be upon ſervice that they are all faced to the Reer,then all upon the Reduce- 
ment, are to face about to the left 3 and m_—_ half files to'march into their places. 

Objed. But Some may obje& here, and fay 3 that this is a countermarch, and no 
doubling , and ſo ought not to be demonſtrated in this place. 

Anſw. Lo which 1 anſwer 3 that what is done by the Front half files, in ſhort is 
a Lacedemonian Countermarch, ( of loſing ground; ) but if it were a dire& counter- 
march, they. ought not to ſtand 'mixed with aty other par of the body:, by paſſing 
through to the Reer, but only to Countermarch into the midſt and there remain; fo 
that now paſſing through into the Reer makes it an abſolute doubling. 

What I have mentioned inthe beginning of this Chaptex may be ſufficient to. the 
ingenious Artiſt, having concluded what I intended for the ſitengthening of the Reets 

I thought to have inſerted here a ſtrengthening of the Front and Reex, but be- 
ing in the Chapter of Wheelings, Command the tenth, the inquilitive may be better 

tisfied, 
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| 02der to 
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[. Files. 
| as Flanks are doubled by 4 IT_ 
4- Wheelings. 
r. Firſt by Files. 
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1. Command. Flatorhe 3 ight | $aoubl 
Left 
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If to the left to perform this, Command. Every even ranks from the left, move 
with three ſteps into the odd. 
Front. 
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Reer. | 
To reduce this, Command. Ranks to the right double. : 
OR ! 


d 
: 
f 
, 


Left flank 
Jury 3y8ry 


EE a rr a 


Files as you were. - In all motions obſerve to move that leg firſt, to which the 
Command guideth. . ; 


; C1. Right, ; 
2. Command. Filcsto ted ' or *-*>double advancing. | 
| 2. Left. 


To perforth this, if to the right, Command.'Eyery even file fromthe right advance 


three fieps forward and double the odd. 
By oh | | 
Front. | 
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* To reduce this Command. Ranks to the left double, | 
: OR, 


Files as you were. 3-Command- {| 
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2. Command. Files'tothe right and left double outward. 


In doubling outward, the outmoſt File of each Flank ſtands , and the even File 


each flank doubles the odd. 
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Ranks as you Wete- 


4. Command: Files to the right and left double Inward. 
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| Keer. 
To rcduce this Command. Double” yoar Ranks to the 'right and left inwards, 
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Front. 
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To reduce this Command. Double your Ranks to-the rigtit and left outwards: 
O 


Ranks as you were. 


' 5- Command. Double your Ranks to ted 


& 


d 


2- Left 92. 


. RightJ1.Outwards 


Iavwards. 


This 


- 
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This will be gerformedegin the thixd apd fourth Command, only iulicad of falling 
E 


behind their right or left hand men, here they are to advance before thetn as in the ſe- 


cond Command, | 
«Bight? 
6. Command. Double your Files t@ they or intire advancing, 
oi 2. Left 


To performe this, to the right. The even files from the right advance fo far until 
they be clear and double the odd tiles to the right. 


Front. 
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To reduce this, Command. Files thagdoubled ;face about to the left and march 
forth into your places, , . | hr 


| 1-9 
Fropt half Files double your' Reer to the lefe. 
&., Mt * > &. OR 


Half Files double youxFront to the right. 
= HS > '> d 


— | fag I.8{ghtJIntire advancing. eve- 

7. Command: Dguble your noche or. Ty man placing him: 
" os 3 ay 2,Neft Sfclfbefore his leader. 

To perfom this, to the right. 
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Front. 
...—m mp p m m6 
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? The reducement. Command. Front half Files face about tothe left and march forth 
into your places. | 
1.98 
) Front half files, turn off by conntermarch, and double your Re ex'ita the right ; 
| Face all to your leader. | 
| 8. Command. Files double your depth to the right intire, 
; To perform this, Command-, Even fles from the right face about to the right, 
4 and march until they are clear gf the Reer, placing themſelves after their. bringers up 3 
then face them to their leader. = | Re 
| | . Front. 
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To reduce this, Command. Half files double your Front to the left. 
0 1 OR, 
; Front half. files double: your Reer to the right. 


9, Command. Files double: your depth to the right placing your 
{elves behind your bringers up; 
00329 T 2 To 
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 Toperformthis Command. Every even File from the right, face about to the right 
and double thexemaining files behind their bringers up. 


Front. 


[ " ho m k m * P ” p . m . m 
- _ 920 m .* m . Ky Mm 2 m 
! Fug J-” ( o 6 P : 
* MG -J» m +». MM - Þ Þ + li... m 
R if 1 te Me Mo» Poo» #2 i. 
: n/o S@:D:piP. m: m 
B : + Ft 8 ET UW WW Dp. Dpm'.., 
> 30% ot v - mm. 
t IAC mPaop my Im 
» + oy *. , : 
2 ay *.> m m P P m m 
% * ; 4 m m P P m m 
wa, 2 m = P ” _ _ 
a + pas ab do Te 
Reer. 


* *. To reduce this :Command. m——_ T1 double your Front to the lefe. 


Half files double your Front to the left, each placing themſclves before theis half 


file Leaders, *- -i/ 4 : 
There is but a ſmall difference between the Figures of ſome of the precedent 


-Commiands,as ſorne may at firſi ſight gueſs them tobe: yet if you would bur well obſerve 
them the worts of Command aie ſeveral, and in the Barcalia. there is difference in the 
Dignity of place z but not in quantity ( or number. ) 
Secondly. How the flanks-are doubled by half ranks. 
10. Comand. Halfrauks of the lefe, double your)" Bi9Vt 
right flaak to the 2 Left 


Toperform this to the right. Left half ranks face to the right and move to th 
right forward and double your right flank, | S ove to the 


Front. 
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To reduce this Command. Face to the left and rnarch forth into your places. 
'OR, 


Double your Ranks td the left intire. You may face thei at diſcretion. 

I ſhall demonſtrate another Figure to the left , ſhewing how it may be performed 
without mixture of Arms, &c. | 

11. Command. Half Ranks of the right , double your. left flank to 
the right. | | 


To perform this Cominand. Half ranks of the right fac to the right, turn off to 
the right and double your left flank. 


Front. 
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| To reducethe 11. Corimand. Ranksdouble to the right inti . 
himſelf on the outlide of his right hand man. right inties, every man placing 


12. Command. Half ranks double our ri h : * 7 
flank to the right and left . I Is D—_— 


. I. Toperform this Dutward, Face all to the'ri he thinke left half ranks mov 
tothe right and left outwards, doubling your right Fark waxes , .n _ nt moy2 


= 0 <q ©» 


| V | Front. 
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Front. 
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Reer- 


To reduce this Command. 1+ Front and Reer half files double your ranks intirg 
to the left flank. WP: EA . x: 
OR, 

Half ranks that doubled face about to the right, and march forth into your places. 

EEE Wb. 

Half ranks face about to the right , and the eyen ranks from the mid{t move forth | 
and double your left ranks intire to the left Alank; face to your Leader. | 

2. Toperform the x2. Command inward.: Face all to the right , then the left half | 
ranks move forwards to the right and left inwards, agd double the right flank ; face 
all to your Leader. j-""000 
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Ts / Reer, 


Toreduce the 12. Command inward. Front and recr half files, doubk your Ranks 


intire to the left. 


By direction , you may Command. Half files face about, and every even rank 
from 
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from the front and reer move forth , and double your ranks intire to the lcft flank 5 
then face to your Leader. | 


. Bight 
12. Command. Half ranks double p ; 
. your right flank to the uh Left by Countermarch, 


OR, 

Half ranks to the right by Countermarch double your left flank. 

To perform this. Halt ranks of the right , face to theright and T's produceth 
Countermarchinto the left flank loling ground, the ſame Figure 

To reduce this. Double your Ranks to the left intire , every man \ _ Th, GP 
placing himſelf on the outſide of your right hand men , and face tv your : 
Leader. 

OR, 

Ranks that doubled, face to therighe and'march forth into your places. 

In like manner if you would double the right flank by countertharch the right 
flank is then to (tand , and you are toinſert the lett into the right flank , as before, the 
right will be by this Command inſerted inta the left, » + + - 

And by the reducement of the one by the contrary hand, you may reduce the 
other allo. T 8 


14. Command. Left half ranks donble , 1. SurUnndg by counter- 
your tight flagk to the right and kft $2. Tnwards 5. - mazch. 


Theſe inſertions I ſhall not demonſtrate by Figure , becauſe the three laſt beirg but 
well obſcrved , will give youa light to the Execution off thele ; only I ſhall brietly gVe 
you the performances and reducements thereof. | 

Jf Dytward; Command, Half xanks of the right face to the right, 2nd leit half 
ranks face to the left, then move forward" anddouble your righraud leftrflink to the 
right and left outwards face to your Leader, CP FEEL Fg 

To reduce this Command. Front and Rexr half files doable your Ranks intire to 
the feft flank , eyery map placiny himſelf, on the ourfide of 'his right and'lett hand 
man. © 1 4 ++ C-4.T} 24 45 FRY & 

By direction you may Command- The Front half files to face abs ; and theeven 
ranks from the midſt , move forth to the left Hank and double the odd , placing your 
ſelves on the outlide of your & hand men, 

And every even rank frotrt the reer half files, move forth and touble the odd 
placing your ſelf on the outlide;of your Jett hand men 3 face to your Leager. : 

If Jnwards, Command. Ranks face to the right and left outwards, and the left 
half ranks turn off to the right and left injward, moving torward, Anti! you have 
doubled the right flank 3 face tsyous Leader. , ,, PSP 

To reduce this Command. Front and reet half files double your ratiks intire to the 
left flank, every man/placing hjmi(elf ow theyutſide of hisright and left hand man. 

For djrection yon may Tommany., Half tiles fage about , and every even rank from 
the reer , move farward , and place your {dves* on the outlide of your right hand 
men, and every even rarfk from the tront , movetorth avd d6uble the odd , placing 
your ſelves on the outfide ot your left hand men 3. face.to yours Leader. + 


15. Command. Left half ranks doubte- your fight flank (intire ad- 


Vancing. F- q 


To perform this Command, The left flank Cor the left half ranks ) march forth 


until they be clear of the remaiving party 3 thew face them'to- the right and double 
the tight flagh,, and tace them: to their Leaders > 


; V'a Front- 


F 
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To reduce this. The left flank that doubled, face- tor the left ,, and match into 

your places. | | .. 
| | OR, | 

Front half files double your Reecr to the right. | 

16: 'Command: Left half Ranks double intire the depth of your 
tight Flank; | | 
| To perform this Command. The left half ranks to face about to,the right, until 
they are cleat of the ſianding part ; then face to the left and double the right flank ; 
facc toyour Leader. _ we, | 

Front- 
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To reduce this Command. Half files double your Front to the lctr intire. 


Half files that doubled face about to the lefe and march forth into your places. 
2- How the Flanks may be ſtrengthened by Diviſional Doublings- 
17. Command. Double your Files to the right and left by Diviſion. 
To perform this Command. Half files of the even files from the right”, face to 
the Reers then, even files march clear of the ſtanding part 3. then move to'the right 
- andleft, and double the odd files. | 4 
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To reduce them Command. Face to the right and left inward , march forth and 
take your places, and face to your Leader. 

8. Cofnmand. Halt Ranks of the left double your right flank by 
Diviſion. | . 

To perform this Command. Half files of the left half ranks face about to the right; 
then, Front and Reer half ranks of the left flank move clear of the ſtanding body ; 
face all to the right flank, and move even in breaſt with the right flank, 


Front. 
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To reduce them. Front and Reer half files that doubled , face about inwards and 
march into your places. | 
OR, 

The half files that doubled may double the depth of their right flank. 

Obſ. You may in the Commiand, when they are marched clear of the ſtanding par+ 
ty, Countermarch them with this Command. Front and Reer half 


files of the left flank contitermarch to the right and left, loling of Vide Com. 13; 
ground into the right flank, which will produce the ſame Figure, Com.18. only in place. 


4- The Flanks are ſtrengthened by n9heclings. 
18, Command. Left half ranks wheel off, and Bight "2" 
double your right flank to the Left : 


: * 


about to the left , and Keep wheeling until you have doublcd the right flank z face the 


To perform this, Chmmand. Right half ranks face outwards; left half ranks wheel , 
moyeants to their Leader. | 
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To reduce them. Face them to their proper Front then Command,Reer half files 
double your Front to the left intire. 

But if you countermarch them , then the reduceinenit of the 13- Command will 
give you light to if alfo. 
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r. Right 
19. Command: Wheel Front atid Reer into ted Or ©Flank 
OR _ 
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Front and reer half files wheel off gnto the right Flank by Diviſion, 
To perform this, Command. Face all to the right. 
; Wheel off to the right and left, and fo keep moving until the Bringer up of the 
right hand file, meet with the right hand file leader, 


| Front: 
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To reduee them if faced.to the right Flank. 

Wheel both Flanks into the Reer , and face them to their Leader, 

But if faced to their proper Front, then Command. Wheel Front and Reer into 
their left Flank, and face them to their Leader, 


20, Command. Left half Ranks wheel off tothe right and left, and 
double yourright Flank by Diviſion, 


>: Hr VF* W Xx my - hs F; 


| To perform this, Command. Half ranks of che right face to the right , then the 
; half files of the Ietr half rank face to the Reer. 

| Front and Reer halt files whcel off to the right and left about; and more forwards until 
| 


you are ven a breaſt, then double your right flank and face them to their accidental 
cone, 


| RN 2 Front. 
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To reduce them , Command. Files that doubled , double the depth of the ſtand- 
ing files intire to the right and left inwards, 

2. If you face them to their proper Front, then to reduce them Command. The 
three firlt and the three laſt Ranks double your left flank intire. 

That is, The three laſt Ranks face. about and wheel to the right, and the three firſt 
Ranks wheel about to the left, all moving and meet in oppolition in the midſt of the 
left flank ; then face them to their Leader. 

I have ended thoſe Doublings whole Battalia*s are ſtrengthened in the Front , Reer, 
and both Flanks. Although they may not be uſeful at all times in the field ſervice, yet 
it is not amiſs for every Commander to.be well grounded in the knowledge of them, 
that| by his expenience therein he may not be ſilent , when occaſion ſerveth , nor the 
Souldier ſeeking, what todo, when he may be commanded : They are fo neceſſary, 
that ſome are: delightful in private Exerciſes , and moſt of them profitable in Field 
(6x Garniſon:) | 1am ſure the Ingenious if- once experienced herein will confeſs them to 
be of ſuch abſolute neceſſity as not in the leaft to be flighted by any. 

And further, it is adjudged to be moſt convenient for all the Chief Officers to bend 
their thoughts before the time'of Service., to make their Commands as ſhort as poſſible 
may be, in order to which ſce Chapt. 8-and 11. | 

I do declare that L have heard ſome of our late young Elronifts to be too tedious in 
their Commands and Reducements3 I ſhall adviſe the young Souldier to follow the 
Rules of Brriffe, Ward , Bingham and Hexbam , for there is in them enough to dire& 
for moſt Services, and then they may peruſe Eltonat laſt, whoſe worth / as I have 
been informed ) is not to be laid in the duſt without the due relpects belonging to a 
 Souldier, and I hope now a Loyal SubjeR. . 
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| | Files double your depth to Comen.9. | 


for rhe Exerciſe of Foot. $1 


Cnae. XI 


Ou may perceive in thoſe ſeveral Commands for the ſtrengthe= 
\ ning of the Flanks, and theiy Figures being produced , and 
' have cloſed ſome of their Files, as oecafion may offer it ſelf 

they are one and the ſamein Number but not in Place. 

As in the 8. Chapter , I have alſo in this ſet - down the ſeveral Com: 

mands that produce one and the ſame. Figure, yet the Commands arg 

diſtintt and ſeveral ; all which if the Officer pleafe-to endeavour the 

——_— of: How that ſuch and ſuch Commands will produce ſuch 

a Figure , -he may in the hotte(k difputes take the ſhorteſt Commands 

= expedite his motions, having reſpe& eo his Ground for the execution 
of them. 


1. Files to the right double, Command 1.7 
Files to the right double,ad- 
Vancing ——— 

Files to the right and left double | 
I.Outward. - omn.3. | 

-p Inward. —— aA [ 
Double your Ranks to the right and left | 
| 


Comm. 2. 


# 


1.0utward 
2. Inward 
Double * your Files to the 
rieht intire advancing. | 
Donble your Files to they ©. © & Produceth one and the ſame 
rieht intire advancing Comms, | Figes. | 
every man placing him" c- Al | 


+ fUlf before bis Leader — 


advancing SComen.5. 


Comm.6, | 


" the right intire —— 0 
Files double your depth to | 


the right , placing you 

ſelves behind you Comm. g. 

Bringer $-up 
Double your Files to the 

right and left by Divi->Com. 17. 


ſon P 


2. Half - Ranks of the left , 
{S.Com. II. 


] 


double your right flan l 
to the right - Produceth one and the ſame 


Half Ranks double your right flank to Figure. 
the right and left outwards 


-- 


Y | 3. Half 
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_ Half Ranks double your 
ws + => 4 Com. 1 


= 
right flank by turning 
off to the right 
Half. Ranks to the: right 
y countermarch dont Cort 13. | 
 -, your left flank ——- | 
Left half flanks double.your right flank, 
40 the right and left by countermarch | p,, 1.4, oye and the ſame 


I.Outward, ——— | Fon! 
- I * 7 ure. 


Left half Ranks wheel and | | 
; doible your right fl Com.18. Pag. - Command 16: 
to the'right imtire ——— :-- One 


Left half Ranks wheel off to | 
Cons 
J 


the right and (ft. and 
t flank 


double your rig 
by Diviſion. 


Left half Ranks double your 
right flank intire ad-pCom.15. 
vVancing - —_—— 

Left half Ranks double in- 
tire the depth of your pCom.16. 


right flank _ 


A very good Figure is pro- : 
duced by the ————— *Com.1, 


Theſe Figures are much alike , 
only the change of Ground. 


Wheeling Front and ReerP.. 5 : 
wy = "} e right flank: SCom. I 9.$7his being au accidental Front is 


the ſame Figure with the 5. 10. and 15: Command, for the ſtrengthening 
the proper Front by the doubling of Ranks. FOLIO 


CHap. 
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Shall now treat of that which is called in a more particular mannet 
| Inverſion and Converſion , ſhewing you what is meant by them 
And the nature and uſe of thoſe ſeveral Commands , moſt in pra- 
| ice belonging to each of them. oo wan 


_- | 
\t: of 7 


7: Jnverſion p2oduceth a File, oz Files =Y 
Files flingh ts 307) 
rhatis ter y TX. | 
Ranks filing. 


2: Converſion pzoduceth a Rank ; 02 Ranks. 


RT 


Uneven » 


| Even, | 
By increaſe of File ranking 3 or PParts, 


co” Tg TIX © ® 


| | | Right, 
That is either 4 Of Ranks ranking to thes4 or 
Left. 


PP —+ 4 Right, 
Of Ranks wheeling to ted or S>Flank; 
A Left 


Obſerve, That in the performance of moſt of theſe Works , there 
muſt be either a double or twice donble diſtance of Ground. But it 
muſt: be the Commanders care ſo to open his Ranks or Files at ſuch 
diſtances as the quantity of Ground will give leave. 

I ſhall not demonſtratethe Commands 1n the ſame method , as I have 
the Doublings for the ſtrengthening of the Front , bur ſhall inſiſt in that 
method already ſet down,z becaule I find the reception hereof to be 
| ſomewhat of difficulty with ſome of 6ur Rural Officers: 
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Secondly, Files filing.by countermarch. 
x. Command. Files, file to ted « 


OR, 
Files, file fix to the lefe. mm mmyppp , , , 
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Firff, Jnverſion of files , oz tiles filing in ſequence. 


2» Left. 
| | Captaiy. 

To perform this, to the right, Im 
Command. The right hand file to a 
march away ſingle, clear of the m 
bedy, then the File leader of the m 
next File is to fall in after the m 
brioger up of the firſt File; and = 
fo all the xc, until the -whole —_ 
Body become one ſingle file. - 
m 
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Front, P 

To reduce this, 
tera tor pl; wal S376 343232 x 
to the left, mmmmpp Pp . PIR 
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| for the Exerciſe of the Foot. 
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2. Command. Files file to te or 


To perform this to the xight. 
The right hand file ſtand, the 
ſecond from the right advan- 
ceth into the Front of the firſt, 
the third into the Front of the 
ſecond,and the reſt ſuccteſſive- 
ly into the Front of each 0- 
ther , until they may be made 
one dire&t file, 


To reduce this, Command. 
Face all about to the right; 
Files, file fix to the right into 
the Reer. 

OR, 

As they ſtand without facing, 
Command. File ſix to the right 
gathering towards the Front, 


Bight. > 
Lett. 


Front. 
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3} Command. #lles, 
file inward into the right 
Flank. 


| Toperform this Command. 
Half ttks face about, then hle 
leaderand bringer up of the lefe 
flank advance ſorward,and each 
tile of the hal tiles from the left, 
are to'*fall ſucceſlively intg the 
Reer obeach file until they have 
made one intire, then face them 
to their lead. 


ew 


To' reduce them Command. 
Reer half files face about to the 
left. ;5, 


Front half files , file three | 


to the left: and the Reer half 
files hlethree to the right 

Face all to your leader, and 
cloſe your diviſions, 


yo- © 
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The left flank, 


Captain. 
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4- Command. Files file-ro;the right-and left. by Diviſion, 


To perform this, Command. The file leaders of each flank march | away with 

ur files until they are clear of the Body, then the next file leaders from the right 
and left are to fall in after the bringers up of the rl, moveants,. until/ the Body, be- 
game two files upon each wing, "waar" | 


Captain- 
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Toreduce them, Command : File leaders legd up your files to the right and left. 
| OR 


Files file fix to the right and fefe. 
£ 2 | 5.Command. 


Military — 


Files, file-in- 
nd into - = and left. 
flaiik: by Diviſion.” 4 


You may the better aaderfichd 
this by the diretons for the third 
Command ; But 

To perform this, Gommand. Half 
files face about , then file leaders 
and bringers up of each file, both 
from the right and left,and fall ſuc- 
cellively into'the reer of each other, 
until they have made two intize 
hles on each flank ; Face to your 
leader, 


1&2. 


To reduce this, Command. Reex 
half files face about tq the right ; 
Front and Reer half files file three 
to the right and HJeft inwards ; 
Face toyour leader and cloſe your 
Diviſions. 


Figure: ''5. | 
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6. Command. Fles, by countermarch file to the right, every niati 
placing himlelf inthe reer of the right hand file. | : 
7 Figure. 6; 
Front. - h 
| I2I1 I© 6 = A 

To perform this, Command. ' 4 / 3+ 3 
The right hand file ſtand, the reſt WWwuwwu w TT nr” 
of the Body face abokit to the left, | | 
then every particular hle march wwwuwu ddd. 
forward to the lcft,and place them- 
ſelves behind the bringers up of nuwumwwedtdd,. ; 
the right hand file, ER 

To reduce this, Command. : | 
Files file tix to the left, each place- Gunn ddg.ce; 
ing themſelves before their leader. wuwwmwuddd. 
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I Command. Files by countermarch file to the right by diviſion,each 
placing himſelf before his leader and bringer up, : " (1'rf0e 


To perform this;Command. Reer halb files face about, the right hand file is to 
keep his ground, the relt moving forwtds to the right, placing themſelves before their 
File leaders and Bringers up. K | 


Right flank. 
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Pzoper Front. - 
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about, and file three to the right, 


To wag this, Command. Front half fil, 
every : And the Reer half files, file three 


an placing himſelf before his bringe 
tothe left, placing your ſelves before your leaders. 


- -2 


JF have with as much brevity, as conveniently.I could. ſet forth by de- 
mo6aſtration the firſt part of Inverfion which is of Files filing. 

 tproceed to the ſecond part of Jnverſion whichis of Ranks 
(lng. 

For the performance of which,bbſerve that in all theſe motions, your files are to be 
at their D2der, or otherwiſe as may be thought moſt convenient , and their Ranks to 
be gpened either forwards or backwards at the diſcretion of the Commander, 
but at twice double diſtance ( or more ) as may be required to his number of 
mcry; : 

The diſtances being (ct, let every rank move according to Command. 


&a 


8. Command. 


for the Exerciſe of the Foot wg 


\ "8. Command. Ranks file to the right, placing your {clves' before 
your right hand man. 303! 2 21707 


To perform this, Command. The right hand tan of eathrank is to ftahd, the reſt” 
are to move forwards withthtirripin tg, and (oplate t>tmicives before , their right 
hand men. SO SELEL ST 7" Wo OA 


£ 8: Figure, __ LT 
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Beer, 


Te- redug; them, Commartd. Files rank twelve to the left ; 
"> APE. OR, 
Ranksas you were. 

Obſerve, Ranks filing ar>ſooner executed in the commands and te- 
ducements, than files tiling : For they will ſooner be m readineſs to re- 
ceive any oppoſition with a ſuteable reſiſtance in the Front: for in files fil- 
ing it will be ſome lang time betore the file leaders will be able to doit. 


Aa 2 9. Command- 
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your right hand men. 


be upon a ftand, they _ may, open 


the work as by example. 

But if they be upofi a march, 
then the _ hand man march- 
eth firſt,and all his rank ſo facing 
asto.march to the right, file-wile 
after their leader : The right hand 


left hand man'of the firſt Ras P 


rank twelve to the left ; 


Ranks as you were. 


Alias Taht. 
Ch. 30.p. 6. 


enough for this. And alſo be 
performed with the two” former, 
either before their right hand men 
or otherwile. 


To reduce this, Command.Files 
convert into Ranks as you were, 


"OR, 
Files Rank to the right andleft i in- 
ward'as you were. 


OR, 
Files rank twelve to the right and 
left inward. 


. —- 


To perform this, DirxeG, If they : 
backwards "to their diſtance” for 


man of the ſecond rank 'is0- to... 
do, and fall in the reer of we. 


To reduce this, Sac Files -. 


. + 
* +a 


OR, et ©. 


The two former are direQions.. 


"0 Command. Ranks: file to the right, pcm, your ſelyes behind 
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-- Command Rada £8 Sos ſight and leſt by Dj. 


Front. 
; *E2Hliog8 765432 1 
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Beer: 
This 
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This Figure as by the Notes of Captain Bingham hath been of great ule amongſt 
the Grecians , and judged by our ingenious Artiſts not to be lighted by us for the 
avoydance of the great Ordinance or ſhowers of ſmall ſhot: In CitiesI have ſeen it 
often uſed for lodging of the Colours: It is alſo a large Interval for the reception of 

any -Honburable Perſon. | 

Some may diſlike , in this laſt Inverſion of Ranks filing., becauſe there is a promi- 
ſcuous mixture of Arms : This may be cafily prevented by bringing both Diviſions of 
Mauſquetteexs into the Front of Pikes, or otherwiſe upon a tnarch at thediſcretion of 
the Commander. / 

There yet remain divers words of Command of Ranks filing ; By Ws 
wheeling your Ranks into the right Flank , or into both Flanks , &c. onverfies. 
But the prolixity of them have made me to abbreviate , and being more out of curio- 
ſity than of neceſſity. M. | 

I have ſhewed what is meant by Inverſion both in Files and Ranks, and have de- 
monlirated them by their Figures, ſo many as I conceive may be ſafficient for the 
knowledge thereof. 

Many I have heard to uſe the word Inverſion to ſome of the precedent Commands ; 
but I think it very convenientto be left out in the Exerciſings of our Rural Militis's 3 
It is a word not ſuitable toa Ruſtick capacity, and a word that may be ſpared. 


Cnaep. XIII. 


Of Converſion , aiid the ſeveral Parts thereof, 
( o_ , I havedeclaredto conſiſt of a Rank or Ranks. 


p_ 


| Even. 
I. Increaſe of Files ranking > Or Cvart 
A UOneven 
: 2. Increaſe or decreaſe of Files rankin un 
Aud t _ performed 3 ſn feof he 
ert Wo. by ? 3. Files raging intire into the Front , and wheel- 


ing into the ſame. 
| 4+ _— ky to the right or left. 


5. Whe into both Flanks. 


And of theſc I ſhall declare unto you , as briefly as I may , that your delight in the 
frue underſtanding of them may not be negle&ed, by the leaſt obſcurity. Now the 
reaſon that I have demonſtrated moſt with Figures , is that the young Souldier may 
ſee how many Commands produce one and the ſame Figure, their difference being 
only in quality, and not in quantity, 

1. I thall begin with Files ranking by even parts, that is when they rank ewo, 
three , or four, keeping the ſame number in Rank , all being inan equal proportion 5 
and if more, what is wanting to make up the Ranks in the Command , mult be made 
good by the next Rank. 


— 
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Front. Captain. 


x. Command. Files (mmm Fileeader. 
rank threeto the right. " > m m m Hall file-leader. 
Dbſerve, in this motion, 2. m mm 
the File leader is firſt to mm m 
move unto that hand = m m m 
Command 1s given : A . 
if ix. deep:, the balf fit 3-em mm 
leader is to advance the mmm 
{ame way; 4+ >m m m 
;.Se PP 
PPP 
AP'PP 
#4 
p P #4 
Re oi, 


I21Ilog98 7654321 
To reduce this,Com- 2 Mmmpe.... » + 


|S) 


mand. | PRES? 
Ranks file Corinvert) to DW MW P =» 6 
the right : ID o.+.c.c oi. 


Then every File-leader , 
lead up his File, and rack m mm MP... +. +» «+ 


co the right : 
OR, — EEE 


& 
As you Were. BAM D- +--þ » « 


Keer- 


2. The uneven parts of Files ranking, @ when there js ſuch an increaſe either of 
two, three, or more in each Rank ſo exceeding the Rank before it : (and theſe ex- 
ceedings are termed in Arichmetick , A ProgrtfſionalIngreaſe) Or elſe by the decreaſe 
of each Rank following after. | 


2. Command. . Files rank three firſt, then by increaſe to the right two, 
1 each Diviſion of Muſquetteers and Pikes. 


- 


mmm  PpPp mmm 
. 
mmmmm  PPPPP mmmmm 
mmmmmmm PPPPPPP | mmmmmmzm 


mmmmmmmmm pppppppPpP mmmmmmmmm 


Theſe are termed half Rombes, or Wedges. 
For Exerciſe ſake you may make a Wedge , or half Rombe of all twelve by 


3, Command. 


for the Exerciſe of Foot. 


| —_— 


. Command. Files . '- C 
rank firſt > mc "y mm 
increaſe two , from the 
whole Body. ob | Wag th 


+ mmmmmm 


You may alter the mix- mmmmmmwv«Uu« nm 


ture of Armes at your diſ- 
cretion. E 


mmmmppppPpp 


PPPPPPPPPPPP 
pPPPPPpPMmMmMmmmmANmM 
mmmmmmmmMmmmmjmmn mo 


L 
FR Command [is in the nature of a Rombe.} 
Files rank firſt two , and by increaſe, anddecreaſe twoin each Rank, 
Diviſionally both of Muſquetteers and Pikes. 
m m - P P m m 
mmamwnm Se + -m m @.m m 
mmmmamnm PPPPPP mmmmmm 
mmmmmm .ÞPPPPP' mmmamaujm4mn 
mmmm_ pP PP P m m m m 
m m Pp P 'm m 


The reducement of theſe three laſt Commands 1s, Ranks file as you were. 

Theſe Rombes, and half Ronabes or Wedges were much of uſe in the Grecian Warsz 
Read the Taft. of lian, pag. 108. But being not now ſo much in uſe, I ſhall not 
ſpend much time in them , but leave the defirous fo the view of Captain Hard. 


2 Right, > 
s. | Command. Files rank to ce or >lnto the Front. 
& Left 


6. | Command. Files rank to te Wi wheecling inta the Front. 
2 


' TI ſhall demonſtrate both in this by Wheeling; only obſerve there muſt be ſo muck 
diſtance between each file, as will contain each in rank. | 
Toperform them Command. Files open to the left to your double diftance ; Ranks 


cloſe forward to your cloſe Order , face to the right , wheet all to the left until the 
whole Body be brought into one jntize Rank. | 


Bb 2 5:&6, 
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5. & 6. Figure, Front. 
& IR mmmmmm,.,mmppppmmam nm 
 BFEFTFi ff Dmmppppmmmm 
_ Fl 4 As / - . MMPpPPP p mmamygm 
wen 3X 6 WMWPPPRPM Mm Mmm 
wet 5 oo” ” | -..mmppppmmmm 
——— PR .mmppppmmeame#ma 
Heer. 


To reduce this, Command. Face tothe Reer 3 then the firſt ſix to the right wheel to 
the right : ' ER 
(When all have wheeled by fixes to the right) then face them to their Leader, and 
clole their Files at diſcretion. 


7. Command. Filesrank into the Front and Reer by Diviſion. 


To perform this, Command. Files open to the left to your order 3 Ranks cloſe for- 
ward to your cloſe order 3 Half files tace-about to the right, and face to the left, 
then move all into the Front and Reer, and make two intire Ranks. 

Whea the diſtance is ſet , Obſerve that thoſe in motion are to face to the right flank, 


Front. 
m, m mM - mMmMPPPPPPppmmmm 


ef: «4 o a-” TT F 'a-" - ppmmmm 
—- . % . % TP” ao” 0. P P mmmanm Ss. 
"A _ ; ppmmmm uh 

9. + # a © ".. . % @» *, Ss... 
_ , wt... b, % ”, ppmmmm 3 
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To retuce this, Command. Front half files face about to the left , rees half files 
face about to the right , then wheel all into their reſpeRive Files , then face them to 
their Leader, and cloſe their files at diſcretion: 

Pere might be inſerted: for- varicty and curiofity ſome more words of Command 
of Converſion, of files ranking/ into the midſt ; by Countermarches , and by 
Wheclings. | 

But by what is demonſirated already you'l find enough in them, and I muſt look ta 
be cenſured by ſome for what is doye: and conceiving the remainder to be uſcle(s, 1 
ſhall omit them to avoid a further cenſure ,- and proceed to the Converſion of Ranks 
ranking in equal Parts. 


r. Converſion of Ranks ranking in equal Parts. 


Dbſerve, that in Ranks ranking, you may perform it with any number , more or 
—. - place and occafion may ſerve 3 containing in every Rank an <quality in 
umber- | 
And it is to be underſtood after this mannes : When there is twelve more or leſs 
marching 


for the Exerciſe of Fort. _=_ 


| — EIS 


marching abreaſt , and by reaſon of ſome narrownels of paſlage, vr ſome other intent, 
the Commander cauſeth- his Souldiers to rank either two , three, five or ſeven, Oc. 
according to the place or occaſion. | 


98. Command. Ranks, rank two to the right. 


To perform this, Command. The two firſt in Rank, to the right advance forwatds, 
the next two of the ſame Rank in the Reer of therti, until the firſt Rank Have made 


fix Ranks, and in all 36 Ranks. 
Front: 
g' as 
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6mmmmppppm-mam 
To reduce this, Command. Ranks,rdnk twelve to the left. 


| ®bſerve , that the firſt rank'ftands, the reſt are t6 adyance , two and two , untit 
the whole rank of twelye be complete in one rank, 


Cc 9. Command, 
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| 9g. 'Command. Aank two to the right and left 


To perform this outward, Com- 
mand. The two outmoſt men , 
upon the right and left hand , 
advance forwards , the next in the 
ſame Rank areto follow , dividing 
themſelves two to the right hand, 
and two to the left hand 3 (o 
when the Work is finiſhed there 
will be eighteen Ranks in, cach 
Diviſion, 


To reduce this : 
Ranks as you Were. | 


OR, 


Rank twelve to the'right and 
left inward. | 


2. Toperform it Inward. ... 

Ranks rank two to the right | 
and lcft inwards. Command. 

The two inmoſÞ men of che 
right and left hand in the midft 
of the Battail, advance for- 
wards , the next in the dame 
Rank are to follow , twofrom . 
the right hand , and two from 
the left , until the Work þe fi- - 
niſhed , making eighteen 
Ranks, 1 G 


Toreduce this, Command. 
Ranks as you were. 


OR, 


Ranks twelve to the right Mmmm Þ 
and left ourwards- 


1. Outward, 
then . 
2. Inward. 
Front. 
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Reer. 
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Reer. 


for the Exerciſe of the Foot. | 99 


' I ſhall demonſtrate one Figure of Ranks ranking in unequal parts 


which is rather to fatisftic the curious than of any abſolute neceſlicy. Unequal Pari:, 
10. Command. Ranks, of. 
rank I, 3, 5» 7» 9» It- m I 
by increaſe and decreaſe as 
they ſtand in a Body. mmm 3 
To perform this. PPPPME 5 
1 2 


The right hand man of the | 
firlt rank march forth, then the m m m.m m m = : 7 
three next of the ame rank fol- 
low in the reer of him, .then PPPPMmMMmm.m..9g 


five more out of the ſame rank 3 ; 
to make the third, and what is = EC SCLLEILEST. Ti Cos 
wanting in the firſt rank of the 
Body to make good the fourth 


mmmnmppp pamua mn 
in Figure , mutt be taken out of 


the ſccond in body, and fo to EN — A#. 
proceed in the remainder both m mmm.mm m 
tor its increafe and decreaſe,until : 
your Command be produced. mpppp 
To reduce this, Command. m 
Right hand men rank , twelve "OY 
as YOu Were. m 
p- Right,> 
11. Command. Ranks rank intite totheyY or Sinto the Front. 
Left 


To perform this , Let the firſt rank ftand , every rank elſe face to the right, and 
move away to the right ſucceſſively placing thetnſclves on the right hand of cach rank, 
until they all ſtand in one intire rank in the Front. . 


a Figure 11, 


nirtwoo98765g 43 2 112rrrog8765 432k 
mmmmpppp mmmmmannm ppppmanm, mmAmmppppmmmn 
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Keer. 


, To reduce this, Commartd. Ranks rank as you were. 
s.1 | OR, | 
Ranks rank twelve to the left; the ſecond falls into thereer of the firſt, the third 
into the reerof the ſecond, and-fo all ſuccefſively until they be reduced. 


Cc 2 12. Command- 


LOO Military. Obſervations 


— 


©]U)'T}TS{T}OTNI TIT 


i». Command: Rinks, rank intire into the Front, every man placing 


Right, 
himſelf on the outſide of hed or Þ hand man by Countermarch. 
Lett 


To perform this, to the right; hand man. The firſt rank ſtands , the reſt moyes 
away to the right on the autſide of the right hand man. 


Front. 
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Keer. 
The precedent reducetnent will reduce this. 


OR, | 
Ranks , rank twelve to the left , each placing himſelf on the outlide of his 
left hand man. 


13. Command- Ranks, rank $7 _ iato the Front, 


x. To perform it outwards, Command. The firſt rank to fiand , the reſt to face to 
the right and left outwards, the ſecond rank to advance clear of the firſt, and then 
to moye forth even with the Front in breaſt, and all the reſt ſucceſſively do the ſame, 
until they be all even with the Front in one intire rank.. 


.: .Front- 
mmmmppmmmmppmmmmypyp pp mmmmppmm mxmppmmmm 
» . s 

LY Ree x endl ad rd "2 2 @ © eevoedunuge* Ll 
| = bb LL TIETYTYYYYT IT & #- Ce "0 ES" | 


*---.,., mmmmp.p. p p mmmm... 
Yo. © f & Serrano 
= mmmmpp pp mmmm 
Reer. 


To reduce this; Ranks as you wete. 


P 
-, 
. 


OR, L 
The firſt 12, or 12 middlemoſt ſtand , the reſt face to the right and left inwards 3 
= _-_ to _ _ the — of the.fir& rank;,- the third into the reer of the ſtcond, 
and ſucceflively the reſt into remai 

re Rh _ oo s _ ny being faced to their Leader, 

- To Jy ds. Command; Ranks, rankinward into the Front. = 
o produce it, the firſt rank to move to the right and left outwards, and fo to keep 
25 moving, 


ff +. : 
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for the Exerciſe off the F 00t. "+ © _ 
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moving , (or opening ) then the ſecond rank is to advance into the ground of the 
firſt, andthe ſecond is then t6 move with rhie'tirlt to the right and icft outwards 3 then 
the third is to advance into the place of the ſecond rank , -{o. allare to dountibche laſt 
rank is advanced intire into the Front. _ 


22 uw S987, " wuws 87654 321 6943 2 1 
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To reduce this ; The firſt ſixzupon the cight, and left hand ſtand 3 then Command j 
Ranks, rank fix to the right and teft 6atwards3 And cloſe your Diviſions. 


Laſtly, the Converſion of Rajiks dy whezliug into the Flanks. 

| bee, Right, > * 
14- Command: Ranks wheel to.th or | Sigto the right Flank: 
? _ C , 


To perform this, Comiftand, | Front. C. 

Every particular rank to be. at EL =! 
double Diſtance in rank-z and at | T2" a" xt 
cloſe Order in file : Then Whey = PF PPT 
them to their right hand , uneff * - a ef re = 
they have brought their. Faces ( or py Fg Fs TEES 
Aſpects) unto the right Flank. of ff aa © 

After you may tace them to the - SL oo 49 
Front. Fl CREE SS 26 
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To reduce this, Command. we of A he 

Files rank twelve to the right. FE Fi a ns 

The firſt-man- is to fiaud , the reft # of F 4 CE ME _ 
uy move forward to theright ſuc- i by Ps - of Sf 0 a 

vdy twelve in rank. | _— 324 *f##& 

But if you wheel them to the left i #£# of © ay | 
hand into the right flank , you muſt ed nu500u004cs »> 2 
wy nd thew to lies about and mmmmppppmmmm © 
w your ranks to the left hand, | | > 
uhtil their Faces ( or AſpeRs ) be moans; {2 drone: =: 
brought to the right Flank. mmmmppppmmmnm 


| Reer. 
Dd 15: Command: 
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Wards to your _ Flank: ,. 


> m__ 
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half files , rank twelve to the Feft : 
wards to your due diftaice. 
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15. Command, Ranks of your F ront and deer, half files, Fhed out- 
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To reduce them , Commarih- Front half files, rank twelve to the ri ht 3 Reer 
Face to your Leader 5 march tp and cloſe for- 


forthe Exerciſe of Fiat. "100 


"FE" 20-00 


16. Command. Ranks af your Front = _—_—y hal Files, vice! 
inwards into your right Flank. | 


To. perform this:, Command, Front aid Reer half. files triarch clear to your twice 
double diſtance 3 Front and Reer half tiles face abqut. 17 oi ou nad? 
Front half files wheel your:Ranks to ihe tefd; and'Re&ihalffless wheel youd Ranks - 


to the right 3 Face to your Leader. 
oy -1 
- \ #5 
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To reduce this , Command? Front half aa: rank twelve to the leſt : Reer kaif > 
files face about and rank twelve to the __ Face to your Leader , and cloſe your 
Diviſions. is 


i7. Command: 


wu 


LOY. 


Military Obſervations 


DT 


x7. Commiand. Ranks, rank -to cac 
right and left into the ſame by O—__ 


h Flank, by wheeling to the 


iviſion 5 Flanks 3 advancing {or 
Ranks whes} to thezightand left by Diviſion into both  adva 
pla ng) themſclyes before their right aud left hand | 


Idſerve z they are to bet double difins 
Figure I7. 
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* Veer- 


MENe 11+ ; 
ce/in Rank, and at'Order in File. 


«© zeduce them, Command them to face to the Reer, and wheel into their 


S4CEs. 


Files, rank twelve to the righ 


OR, 


theit order then face them to their Leader. 
But if you would avoid mix 
either in Front and Reer. 


t and left inward into the Reer, and cloſe them to 


ture of Arms, you may place all your Muſquetteers 


Or 


= * £ 
——_—_—_ _ =. is. 


_ for the Exerciſe of Foot. 05 


Or elſe, wheel only the Muſquetteers firſt, and leave the Pikes ſtanding, 
Or elſe it may be performed in marching; and then the Reducement is 3 Ranks as 
you were. | 


18. Command. Ranks of«<your Front and Reer half files , wheel 
outwards to your-right and left Flank by Diyiſionz 


They ire to obſerve the ſarne diſtance as in the former.» , | 
To perform this, Coptmiand. Half files face abott; Ranks open to your double di- 


ſtance, then Front and Reer half files wheel to the right and left outwards into buch 


Hanks. ; 
W147i; Front: 4 


\ 


F igure 18. 
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To reduce this, Command. Who being faced to their Leader. Front half files face to 

the Reer , rank twelve to the right and left inwards. And Recrhalf files face about 

"and tank twelve to the right and left inward , Files cloſe to themidfito your order ; 
Face to your Leader. 


E > Cuap; 
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Cuapr. XIV. 


fort aol No: ns 1g Ss 20's K | eG, 
Of inaking- Fiie-Leaders ſucceſs1vely both of 
Numer got PIare in-a File , and ſo; 
rhe onkey 110%? 03 1559 ANC? a who - 


le 3600p, * 


| | $ 1 have ſtinted-my ſelf to a ſet Number "of 
—x— gg Files, ſo I have alſo to a {et Number in a 

File, not exceeding fix, being according to 
our preſent Mode: of Diſcipline-; for. if I had gone to a ya- 
rious Number im: Files , and added two to each File, my 
Figures had been More delightful to ſome Spectators ; others 
1 hope will find &nougly inthisto qualific, or make them fir 
to dotheir King and Country lervice, ec. 

And now the :$ouldery' having marched ſometimes toge- 
ther , and ſo loving ( being /Sou]diers indeed”) by reaſon of 
ſuch experiences as they have attained unto in the exerciſe 
of this Military Apt, - that-cach Leaders willing his follower 
ſhould take his place , which'is a great: incouragement to an 
ingenious Souldief. ': | 


» 


--. " 


This ought notto-be flighted, becauſe it is profitable to 
a Commander robring what Ranks hepleaſeth to lead in the 
Front , and to exchange” them "again } and art laſt to bring 
the proper File-Leaders int "tht places ; Beſides the in- 
couragement it hath in private excrciles, it makes men ſtudi- 
ous, whereby they 'may be able 'ta Cammand in their re- 
ſpe&ive Files, whepthey, arg hecome Leaders. 
In the firſt plage-1 ke . thele ſhort Commands to pro- 


duce them , as tollywerh- ,” *. 


ano,s 


ds. 


for the Exerciſe of Foot. un 


— 


"2 


. A File-Leader. 


Rank two to the left, and Files to the left 
double. -; KS 

Counntermarch Front and Reer into the midſt, 
aud face to that part which was the Reer. 

Face about to the ri gbt. q 

Countermarch froyt the Reer into the midſt, 
and face tg that which was the Reer. 

Files rank two tothe right ,'ant Files to the 
right doublg. 


This being performed they are redac'd. 


I ſhall. demonſtrate by Tables the ſucceſſion of each-man's 
Leading ', and give you ſome ,% or ſeveral Words of 
d according to my awn and others, ſeyerally, that 

ſhall produce ſuch Leader iato his place, as they ſhall ſtand in 
ſequence , and ay they ſhall allg ſtand in their reſpeQtive 


Dignictes. 


To make Tf upon a ſingle File, Command. 
FIITES +] [© 1 21] File-Leader with the odd men trom the Front, face about to the,right, and interchange Ground. 
G [= 1X] ee'© [19] 3] Front halt tile double your depth to the lett. 


CU — — 


ceo [1H] «a T=]<]4] File rank fix to the left 3 then, Rank hile lix to the left. 


+]= Jane] 51: Halt file Jouble your Front to the right 3 and Files double your depth to the right. 
HPO] 4-18] 67 Rank two to the left, and Files to the left double. 


©] vw] 4] v0] 1-11 Reducement. Bringer-up ſtand, the reſt paſs through to the left, and place your ſelves behind your Bringer-up. 


=] 191] JJ 27 File rank two to the left ; Files to the left double. 

Ts 5J= ]JxTo[o]v131 Half double your Front tothe right 3 Files double yourdepth to the left. 

eaP© 10 1-1 I] 4 ] Bringer&up double your Front to the right, and double your Files to the left intire advancing. 
<]* xe m6 1 enJ© [ nl 5] Bringers-up double your Front to the left, and double your Files to the right intire advancing, 
Pe] J<] x} =] a] 6] File rank two to the right, and F Files to the right double. b_ 


korn oO o1- 1 I] Reducement: File rank to the left into the Front z Rank file ſix to the left. - 
If [F more Files than one Gommand; 
hq « [© 25 bl ind find dl [ 2 | Ranks to the left double, and Files to the left double. 


GI _p_ay We I] eo] HH] 3: Half double your Front tothe.right, and Files to the right double. 


Fee] &J©] alke Ks 4 File-Leaders ſtand, the reſt paſs'through to the right, and place : themſelves before their Leaders: 
"<1 wif wo] coco 5. Ranks to the left double, and Files double your depth to the left. 


|]: jo +] =] © | © 6 | Ranks tothe right double, and} Filcsto to the right double. 
Fe 3). hal a - = 6 | Keducement. File Leaders ſtand, the rc reſt ſt paſs through, and place your (elves before your | Leaders, 


-— - — 


4 


1 


"8 Front and ſtandings of each File as they coms to be Leaders 


I 


£ 
8 
S 
"DD 
D 
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> 
-D 
Fa; 
od | 
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TEET ROY 
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£5. o& 5s | wy This : Cay. 7uly, 1674, 


a*®. 


for the Exerciſe of the Þ oot. 


a 


The front and fanding of each file as they come to be leaders in 


Dignity. 


thelr reſpective dign'ities 


- | [| +] 0]o] 4T1I [AT Countermarch Lontand Reer into the midſt. Front and Reer halt files interchange ground. IN. $- 
o[o]H-HHwX]2] b 1 Bringers up double your Front to the right,& flex to the right double advancing, 8& placing your ſelves before your leaders, N.3. ' 


—— —— { <<— —— Qu c 


Two To] +] HH 1[3T (Front half les double your Reer to the right intire advancing. | N. 4. 
+] = [[o[8[4]D] Ranks tothe right double, and Files to the right douale. 4. 
5 j +l c<@l-1«lols5 1g lFacc about into the right and Countermarch your Reer intotheFr ont, , * 


* || «| 6 [e| f your Reer to 
| left intire advancing,every one placing himſelf behind his leader. 


: 
| 


mw] <<] [co a ( Bringers up double your front to the right, and files double.your depth to the right. N. 4 


«1 oTv[- Tf + 2 | b] File leaders-& half file.leaders Rand,the reſt paſs through to the left,8 place your ſelves before your leaders.N. 3. 


<oTv[+[1[-[3]cC | Front and Reer halffiles interchange ground, < Nq_ _ 
+] [= [Po [6 [4]D] Ranks to the right double 3 Files to the right double. - > Not 
4 To[-Te[o[5][k01] File leaders ſtand, the reſt paſs through to the left and place your (elves before your leaders. + 7 "i 


P | | | "A | 4 | f | Keducement. Ranks to-the left double , files to” the left double : then,haif tiles double your Front to the 
if > of Lot hd | = right then, Bringers up face about to the right and march forth into your places. 
EPBERE—”A— owe ELEC 
Half files double your Front to the left. Files double to the right intire advancing, every man placing himlſelt 
before his leader, N.2. 
Froat halt tiles double the Reer to the left. Files double to the lete i intire advancang , .cvery man placing him- 
ſelf before his leader. N. 3-_ 


it, 


d 


dignity of 


have incerte 


Bringer up double your Front to the right, and files double your Tepth to the right,every man placing him- 
{elf before his leader. N. 4. _ 


Half files double your Front to theright. Files double to the left intire advancing. Files rank tw to the 


right. Filesto the lefe double, , 'N.s. _ 


Bringer up double your Front to the left. Files double your depthto the keft, every man falling behind 


is bringer up. N. 6. 
"Kcducement. Files rank two to the left ; files to the left double. | 


I much qualtion the 


= z how ever I 


wed ba! uns Bod hol Boe 


"0 << Qana 
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Cuaar XV. 
Ok Cottntermarches. 


FE read in the Tafiicks of lian of three kinds of Countermarches uſed a- 
mongſt the Grecjans and Perſians 3 | 


L 


1. Chowan | 
And are termed, eg 2. Lacedemontan Ccountennarehes 
3- Pacedonian 


There is another Countermarch that is of uſe in -our modern exerciſes and is termed 
the Baſtard Countermarch, and > called becauſe it participates ſome times of ane, 
and ſome times of another, but always, of two, and may in many rcſpe&s be more 
uſcful than the former. 

Moſt Authors place this amongſt the other Countermarches, therefore I ſhall-not now 
alter jt 3 although in my opinion, it may be very well ranked amongſt the doublings. 

Ithought to have been large in, demonſtrating theſeveral natures of Countermar- 
ches 3 but being conceived of all motions inthis art the leaſt bencticial to our lateſt 
mode of diſcipline,I ſhall not be tedious to your Patience : But if the skilful Souldier 
will put them into praQtice ( eſpecially the Baſtard Conntermarch ) he will not only 
find ſome of them ſerviceable but all delighcful in private Exerciſes. 


Chorean _ Cr. Maintaining 
Obſerve the }LacedemonianGi Mm Loſing Ground. 
Macedonian C3- Gaining 


Firft, The maintaining of Ground is a Countermarch commanded without any ad- 
dition to itz and is termed the Chorean, or Creten- Cuuntermarch. 

Secondly, The” lofing ground is a | Countermarch commanded when the' 
Souldier is to take his ground from the Reer, and this is termed the Lacedemonian 
Countermarch. | 

Thirdip, The gaining of ground, that isa Countermarch taking of ground next 
before the front, and forſaking the ground it tirſt ſtood upon, and this is termeg a 
Macedonian Countermarch. 


files. 
In all which there is Countermarchings of CThe Front. 


The Reer half files. 
Þalf Kanks. 


And theſe may all be performed by intire or diviſional Counter. 
marches, "Hh 
1. The Countermarchings of Files is when every Souldier followeth his leader. 
2. The Countermarchings of Ranks is when every Souldicr followeth his ſide 
man. 
. The Front and Reer half Fi ; 7 
s 3 OT nega omg 1s when the Souldier (hail fol- 
Pb, Countermarchings of balf Ranks is when the Souldier ſhall follow their out- 


I ſþall 


- 


for the Exerciſe of »be al = "—_ 


"I 


I (þal: in the firſt place ſkew how Intire and Diviſional Countcrimarches are per- 
formed by les, and Ranks. 

x. Þbſerve, That in the exccution hereof your diſtance is to be at fix foot in rank 
and he. | | 

2. Wen you are to Countermarch tothe right, the file leaders arc to ſtep for- 
ward wich their right legs, and face about to the right, paſſing down co the Reer 
with theit reſpe&ive File following them, Keeping even 4 breaſt with their righr 
handmen , and to be ſure not to turn befote they be advanced to the ground of char 
File leaders, | 4 

3. All Intire Countermarches of Files 6ranks may be reduced by contrary Coun- 
termarches ; If the Command be to the xjight, reduce them to the Iett 5 And fo tor 
Contermarchings of the Front, Reer 'or flanks into rhe midft, reduce them back 
from the midſt. | * © + > 

It ſhall be my endeavour to demonſirats how all Intire and divifional Coun- 
termarches ſhall lye under theſe three heads. | 


© Mantatning; | 
Of JLolg, - and Pground. 
Gaining ,of | 
Firſt, of Countermarthes maintaining Gzdund. 
In the ſecond' precedent rule it will ave be amify to caſt ybar eye"back, for your better 


direion,. by which you'l be able ta paſs theſe Countermarghes with greater de» 
light and Ocder; E | 


Ll ; | I. Right, 
1. Command. Files to the or hand Countermarch, 


2. Lott 


To perform this, Let the file leaders ſiep forward with theit right legs, and march 
even P Rank to the Reex, and none to turn off until he come to his File leaders 
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To reduce this, Command. Files 6 the left hand Coturrertnarch. "_ 
F f 2 2. Command: 
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I, 


2. Command. Ranksto ted or ' Chand Countermarch. 


- 2. 


To perform this, bi them to theRight3 "and the right hand file is to turn offto 
the right, and to march even to the Ground of the left hand file. 


Front. 
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You way reduce this, by Ranks Countermarching to the Kft. 


3. Command. Countermarch your Front -and Reer into the mid{(t. 


To perform this, Command. Half files, face about and turn to off the left. Front 
half files turn off to the right; and face to your leader, 


"031g 


4297] 


Reer. 


You may reduce this figure by doing the ſameovyer again. 
Orelſc, by any other diviſional Countermarch, 


4+ Command. 


for the Exerciſe of the Foot. 


— 


II3 
: r. Bight 
4. Command. Front and Reer half files countermarch to ted or 
2:Left- 
Front. | 
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Reer: 
You ney reduce this Figure by og ſame over again, 


4 


By Countermarching Front and Reer into the midſt. 


. Command. Countermarch your Front and Reer __ files to fight 
and left from the midſt; . - 


To perform this, Command. Front half files face about a turn off -ro the 
right, and Rect half files turnoffto your keft,: : then, face to your leaders. 
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© Beer. 


The three laſt 


the figurez are 
ut in quality, 2 Hah 
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To reduce this, Command : To Countermarch from the mid into the Front and 
by command are ſeveral, bat 


: bad 
5.Commud: 
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een 
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7 Coſaumand. Countermarch - flanks into the mid{\r, 


To: rm this, Command] chem to face to the cieh and left outwards, the right 
flanktarn off to the right, and left flank turn off tothe left until they meet in the midit. 
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To reduce them, Command. 'Countermarch Gom ce __—_ to the nw and left 
into both flanks. 53-4022 oats C3 2: 


7-. Command: Bigir and left; half. Ragks ROT: +5 Ygur ground. 


F 'To perform this, Face to the right and left inwati and tmarch al and inter- 
-#hapgeyourground. 3600 ” 1 @91:! Ved *1771Þ Cnrinmey .t 
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4 This vs ny no (gheat-uſc-exceptit heowhen the right ( or left ) flank hath fought, 


thavthenthe HT ——— alſo, 


for the Exarciſe of Foot. 


You may reduce them by interchanging of them back again. 


» 


Diviſionally to Countermarch their flanks ito the midſt of the Battel. 
Secondly, Conntermarches- lofing -ground. 


| " =. eRight,> Hand Countermarch placing 
1. Command. Files to they or C our ſelves before; your 
; Left, ISbringers up. 


To performe this,Command. The bringtrs up to face about to the right, then the 
file leaders with the reſt ſucceſſively to turn oft upon the ſame ground he ſtands; 
And on the ſame hand the Command is given, ſo to place* thefnſclves' accor- 


dingly. 
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144 | | ed b on =O ; POLY OB Y.;2 
2. Confinand. Thelaſt -Rank- Rand toulight-Pplacing' yorr- {elves 
the reſt paſs throngh4 or hind your bring- 
to the 2-Left Oers up 


® wv 


To perform this: As the laſt Rank is to ſtand and keep their firſt aſpeR 3 letall 
the reſt face about to the right, and march all turning ſucceflively behind their 


brvgts up. 


© g 2 Front. 
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Ceram cies, you ingy paſd © themn FRY or elſe Countermarch by file into 
their places. 


3. Command. Front and Reer half files Countermarch to the 
" Bight, Fromthe midlt,every man placing himſelf before his 
2-Left: leader and bringer up. 


To perform this, —y The kit rank of the front half files to ſand, the 


xeſt to face about, 3 half file leaders face about and 
turn off to theleft, —_— —_— the Front and Reer, following their 


half file leaders, ad tngarapo he ont ul 
þ c 


for the Exerciſe of the Foot. 


. * Front. 
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 Reer- 
Toreduce this by an other Countermarch. 
 Fr1.Vight 
4.Command.Ranksto the - - hand Coutttertnarch,lofing ground. 
2, 


To perforin this to che right. As it maintaining ground, upon their turning off, 
the xcſt march into «the ſame place ( or ground ) and turn off alſo; as in figure 2. 

Now this of loſing ground, altereth only in this, the ourmoſt file is to face 
to the right about, until he hath direQly faced the left flank, and ſoto gain ſo much 
ground upon the lcft flank as they _ loſt upon the right; 


That they have placed themſclves onthe outfide or before) of their left hand 
men. , 
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5. Command: Ranks to the right hand Countermarch, each follow- 


ing his rjght hand man 3 and place himſelf on the out- 
fide of his left hand man. 
| Front. 
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To perform this , Command. The left hand file to ſtand 3 the out moſt file to the 
right turn about to the right as to make his aſpe& ( or face) to the left, then move 
forward untithe he clear of the ſecond file, lofing the ground he ſtood upon, and gain 
it agam on the outſide of the left flank. 

Toreduce this figure 3 may be done by a contrary Countermarch, 


6, Command. The right and left hand file upon each flank face to the 
' Tight andleft outwards, the reſt paſs through, placing 
your ſelves before your outmoſt files. 


Obſerve;files To performe this, Command. The right hand file to face to the right, and 
== the left hand file to the left, and then the reſt of the body to turn their 
ine. aſpecs,accordingly, & place themſeves before their right & left hand men. 


Front, 
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To reduce.them, Command, them to Countgrtgarch to the right and left mto the 
mid of the Battel. = - "OH OT. = 
: OR, 


If they be faced, Command. The two- inmoſ files to ſtand;' the reſt pas chrough 
to the proper <to the right andleftinward, and cloſe their diviſions. 
Front, * oy E # : 


 $. Command. The two outmoſt files of each flank face to the right 
and left inward, the reſt paſs thrqygh to the right and 
left, and place yourſelves behind your outfide men, 


+ Taperformthis,Command. . The right and left hand file ofcach flank face inward, 
and the reſt of the Body are to face to the rjght and left outwards, then all are to move 
forwards, and to plate themſelves behind their right and left hand men. ( Elſe the mo- 
tion is the ſame as the former. ) | 
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Front. 


| 1211098 765 4 3 2 1 
vV' OW'O0 = 1 &' << v& wa 
Ay SH 8: Wont 04:08 6. 5: 6758!7T:'6 * 8 89 6 8 [-" = -"" 
®0 O00 00 vo Oo 0* ac .00 eq... 9/100 v4 ** tn 64 ts 0 as. oc ye *0 0» 2» ve 32 og 
hy WY 2 2 2 JI " Bo "ly $0: o *'8 & & R:; Rf 
3. 9 B 3B Bi- +» +40 34% Eg 8 8 & & @ 
VS YBBDHDD + 4a £c0tÞ;4. go 8 & *% © 
yy uy S] Z 73 - Q/@ @& Þ 94 ee i fe [2] (--" 
LETS 


. Reer. 


ns 
© . 


1 20 Military Obſer Vatons 


CONTI 3 


To reduce this, Command. The two innermoſt files face to the right and left out. 
wards,and the reft paſs through to the right and left inwards, placing themlelves be- 
bind their right and left hand men z Then, face them to their leaders. 

Kow if it be the Commanders pleaſure to. reduce them by any other word of 
Command, it may be done by the precedent words of Command, or of the next 
following, or of any other diviſional Countermarch (' except interchanging of 
'ground..) < CT ei 4 +.» = + 


”" 8. Command. The outmoſt. file of cach flank ſtand, the reſt paſ 
,. © = * through tothe right andleft,and place your ſelveson 
the putfade of. yaur right and left hand men, . 


The ninth figure To perform this. The outmoſt files ofeach flank lands the reſt 
"ir the ſame as of the body 'faceth to the right and left outwards, and fo paſſing 
this, if facedto forwards through the intervalls into cach flank, place themſelves on 
«heir leader. TKheouclide of their right and teft hatid men, 


5 Hs - Front. 
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: tl} 22. * i ans Keer. . 
To reduce this, may be performed by any of the foregoing Countermarches of 
ranks: Or elle, being faced to any of the flanks, then the RN become files, = 
Py -q_—_ Countermarches of files, youl may reduce diviſional Countermarches of 

anks. X 

< OR, 


-By,Ranks files only ſome facings muſt be obſerved. 
,.: Fa the proper Reduecment. Command : ' The two inmoſt Ranks to fand,the reſt 
ta face to herightand left inward, and ſomarch into their places. 


' 5.Command. The right and 141 hand files upon each flank ſtand,the reſt 

2 Rs pals rarqugh to = right and left, and place your 
1elves on the outhde of your [right and left hand 
following yourinmolſt files, - , CO 


.-Obferve in the performance of this the ewo inmoſt-files are to be firſt in motions 
But firſt, Command , The two outmoſt files ofcach flank to ftand, and the ret of the 
Body, top fage to their right and left outwards,fo moving away firſt from the midſt un- 


til they have ſucceſſively placed themſelves on the outſide oftheir xi 
men : ( you may clole their files into the midſi to open Order. ir right and left hand 


= Front. 


for the Exerciſe of the Foot. 
Front. 
I2 11098 765432 1 


11 109 8. 7 6.45 & 2-3 
mumP Pee ye. oe + 5:4 H1 POP 1.4111 


mmm _Þ =—_ ” MM @& &--.204 © 200 £7 - M Þ Þ. M m Mm 


"nt 


[ 


P 

mmmp pmy7 .. v0 -. 0 m. p'Þmmsnm 

mmm p SM: ot” 6: TY 64- EL . m p p'm mm 
P 


© _ LY BY > - 


mmm Þ 


mmm Þ Me - 4+ -»- - 8 RS 


Reer, 
The reducement of the cight figure will reduce this alſ>. wy 
10. Command. niche: and -Reer;halt- files Counterniarch to the 
1. Kight k | k 
3 or -'- Chand imerchanging ground, -' 71777 
2. Left | TV _ 
nl perform this, Cominand. Half files to face about and edrn _ off.to the right, 
front half files doing the like move forwards until they be clear one of ati'other,fix 
foot 3 then face to their leader if you pleaſe and cloſe their diviſions. 


? | Front- 
6m m m m p ppp m ut im ( mti6'r 


zmmanmpppp mh * m my 2 bf 


4m mmmpp PP MM MB m4 3 
ww wuwLu dd 4d mm mwwwty 
cw W m $d+id4 t & of we 57 
is - 6 - & P * - o . 
iuwwuwwwdd dd ww wH wit 
$: ::2/ 


s -, a CY 


A Cougtermarch interchanging of ground will reduce them and then cloſe &c. 


11. Command. Front and Reer half files to the right hand 1nter- 
*Þ change ground; eur, fn hr” 
ad* 15 aL WiGy Front. 


© Milnary Obſervations 


Feont- 
o . . » . . . . b d * 2 IT 
| + 
4m.m,m.m.Pp.p.p.-pP-Mm.m.m.m. 2 
5 


_.—2re—+ DD. Þ vu Sem 

: m «s ww 4d dd d w. w w wE 3 
£ 6 
6m cm: mm m.p Þ.Þ. Þ m MAM-:m'.m 

RES 4B SW mc <&4 


TC > > +a” s 

= ML SS SH C.. ® Vw wi 
ll 

Ln Rs 2 v 7» + -s 6 


You may reduce this, interchanging of ground as they were, or by ſome other word of 
Command. | 


Thirdly, Countermatches to gain ground. 
7. Command. The file leaders ſtand, the reſt paſs through to the 


1.Right 4. 
3 or Cand place your {elves before your leaders, 
2;left I mp | 
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The Command GU li there needech no direQions O | ” . 
mand be to place your ſelves behind your leaders, then the file hates ccettbes 
about, 


———— 


for the Exerciſe of Foot. 123 
| about, and the reſt are to execute it as the former, only 1n placing thernſelyes they Ny 
to turn their aſpet behind their leaders. 
And then Commanding them to place themſelves before their leaders will re- 
duce them. : 


2. Command. File leaders face about to the right and ſtand. Bringers 
up with the reſt following them, paſs through - tothe 
right, and place your ſelves behind your leaders. 


Face to your leaders. 
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To reduce this you may do it by the ſame Command, or by the firſt Commany. 
3. Command. File leaders ſtand and the reſt paG through to the 
2G, __ your ſelves before your file leaders, following your 


y-- Bringers up. | 
This is the Cane with the ſecond figure, ouly in theie work they are to keep their 
alpe& tothe Front : And the reducemenit the ſame alſo, = a 


© 4- Command. File leaders and half file leadets ſtand, the teſt 
| through to the right and place your ſelves 
your file leadersand half file rad ny 
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You may reduce this by the ſame Countermarch , orany other Diviſional Counter- 
march. | ? 


5. Command. File-leaders and half file-leaders ſtand, the reſt paſ 
through tothe right, and place your ſelves behind your Leaders and half 


file-leaders, following your Bringers-up. - + - 

The file-leaders and half file-leaders arconly to face about to the right and to ſtand, 
the motion is the ſame with the foyrth Figure, but in taking their places they arc to 
face to;the Reer, T he Reducement mn He ſores. | | | 

-. 6-Gammand. 'File-leaders and- half file-ledders ſtand , 'the: reſt paſs 
Sxough Fi the right. aud left. , . and. place your ſelves behind your 
nd half file-Teaders, ec. ©. | 


T need notdemonſtratethis, it being the ſame with the fifth and ſixth , only in the 
notiqus they are to-paſgtothe right and left outwards. And is reduced as the former. 


.. Command. File;leaders. to face about, the reſt paſs through to the 
chi ce your Tetyes betiind your Leadersand Bringers er 


yh af} j'rrf $337 | 
To perform this, Enid: The fil Rank is 'to face aboutand ftand ; then the 
two laſt Ranks from the Reer , (. e. the fourth and fifth Ranks) are to face to the Reer 
and move all, &c. | | 
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You may reduce theſe by a 
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and place yqur ſelves on the outſide of your right hand m 
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Command: 
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File of the left half Rank ſtand, arid the reſt 
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Face 


Ic your Command be behind you right hand men , then te right hand fri but 

[ruuble you with them, canceiving AO t ule; 
mayd.. The. outmoſt File of the right hand ſtand ,. and the 
paſs through, 


cn, 


+-126 "F Military Obſervations 


'  Faceto your Leader, 


| The ſameis done on the left hand. | 

Andif youplace them Before their left hand men,then face them all to the right, and 
ſo let them paſs through obſerving the motion : And if you place them behind their 
right hand men4 then let-the right hand men face about cothe ett , and the reſi pals 
chrough and fall behind them, | ere 0: 


TILE 'Figure 9s © 
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There are many Countermarches that produce one and the ſame Figure : provided 
rag your iſions, and face thetn to” their proper Front 3 only they differ in 
place, = EEE ES So 5 54 


of Grougd the ſixth, ſeventh ighth 3 and alſo in gaining of Ground the ninth 
Commands produce one and the ha Sherpa 
Dſerve, For the Countermarchings of half Ranks, (ce in the doublings of the 
Flanks, thirteenth and fourteenth Commandsz they producing the ſame Figures as the 
CO and twelfth Figures 3 by all which you will the better underſtand the one for 
other, | - +6 yp & > #4909 WY $1 330507 , 


Alcbough Countermaxches 


are of great Amiquity ; ard uſed -amongthe Grecian: ; 


yet it is not much of uſein our preſent Mode of Diſcipline: Therefore to-conchude, 
though knowledge of them be no burthen, yet to be exerciſed in the face of an Enc- 
wy may prove prejudicialy/and the beſt expert in this Art , allowthit they may be 
belt ſpared of any mations whatcyer,1:)} 2/1 1! 1! 2213 Tritt 
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for the Exerciſe of the F TY 


'Cuar. XVI... 
Df wheelings, by, 


Am to treat of Wheclings, and the ſeveral uſes of them , as tothe rengthening 
of the Front, Reer, and hoth Flaonks, OD 
Before you enter upon them , take theſc four Obſervations. « 
1- That you cloſe yous Ranks and Files to your Order. , i ©. 2. wo 
2. That in all your Whechngs, you keep a due ditat BP ybut * 

der. | b4 | 
oy * That in all Commands for Wheeliogs , ſuch mederation is to be uſed in theit 
motions , that they on the contrary flank be not forced by running to diſorder themi- 

S. : 
ME That your Arms be at ſuch Poſtures as may be equivalent to each other; ( This 
js) If the Muſquets be payſed , the Pikes are to be advanced ( which are the Poſtures 
beſt to be uſed in theſe Motions.) : 

There are two ſozts of ndhetlings. 

Firſt, Angular Wheelings. | [is 
Secondly, Wheelings on the midſi (or Center:) | 
ſhall dot uſe the wozd Center , for it is more praper {0a Circularbody than to 
a {quare. 

Theſe in their Motions (or Actions) are termed either Intire of Diviſional.” 

x. Jntire TWbeelings , are for the gaining of ground upon the Enemy , or to fight 
bim with your beſt men , asoccaſion ſerveth, turning thie firſt Aſpe& wholly to the 
Command given. ; 3 5408 : 

2. Diviſional Wheelings , being performed , extend the Battle cithex 
or depth : And may for the moſt part of them becalled Doublings.. . 

| I have in the exerciſe.of Doublings demonſirated ſonie of- them by Figutes, TP" 

ſhall "not | tecite therh here again ; but quote them by theit ſeveral humbers: of 
Commands. - A 1 Laing | Age 

Firſt , 1 ſhall begin with Fgitlac Wheelings. 

And they fo called, becauſe the corner man to which the Aſpe& is ed. is 
the main hinge of the motion,” .1 2 CC IGMKS F297 's command " 

con_ = | Wheoling® 9 the Gighs andtothe left -To-the rightind left about 
are termed Angular. JAnd forthe Wheelin \ripht:and-1 Pry 
and left about - the” GN are whrtothe ight:and-left, and torhe —_ 


in length 


. . gs on the midſt of the 
Front, all which are Intire, the other Diviſional. Center, 
| po wc HIVE SY2IANU 7D! 220? 32293A 5: 921207 C16 
1: Command. your Body, 2 10x 'Bights i , 17 114 2 1- 
yourC Battle 2. Left. an | hauling, *! 
This Wheelin 


g moves the mgin Body from the Ground whereon it firſt Rood 


placeth it on the right Flank , cauting the Aſpedts of the proper Frc 
ſame. 


Dbſerve, that the right 


, and 


nt ta be upon the 


| t hand man is to move to the right hand with a very (mall 
Motion , and every man el(e to remember that che farther off he is trom the Right 
Angle, the fwifter muſt his motion be, 
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To reduce them. Wheel to the left. 
But this will not . transfer them to the ſame Ground : But to reduce them to theis 


firſt Ape on the fame Ground; you-muft face them all tothe right, then wheel 
them to the left , and facing them to the left, it is complemged. 


This turneth the towards the Recr: Now by xeaſop the motion is twice as 
much as the former , there to be the greater care had in the of itz 
obſerving ſomuch the metion of the right hand man, , chat they fail not of being even 
in Reok with king | | 
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- To teduce-them to their frfi Ground, Fo to the right, wheel to the left about, 
then face them td the let; Althopgh e tO thelefc about may reduce them , but not on 
the ſame Ground. 

You may obſerve that wheelings aro phe moſt facil for their Reducemetitss as for 
Example, Wheel your Flapks into the Front, 1s reduced by wheeling your Flanks 
into the Reer, 


OR)... 


To wha your Front and Reer into both Flanks, is reduced by Wheeling both Flanks 
into your Frontahd Reer, &c. 
Secondlp, Iprocecd to Wheelings on the midf ( or Center ) of the Front , which 


__ _ and Divihonal , and are err ongn _ motions , and performed on lefs 
oun | 


1. Command. Wheety our F1.R 
battle to the 4 F1 nigh, on the lame ground. Imire, 


This is termed Grave Van : Nawſaw's Wheeling, 
© But itis a wondet to me why dur Ancient and Modern Widije cal theſe Tonhrifands 
Wheelings on the (ame Ground, when I am ſure there will be ground loſt & in the mo- 


tion ) from the fitſt they food upon : In a direct tuare th this chay be better perforthed 
ahd les toſs vf Grvttnd. 


Pies wt To 
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"i perform this, Com» 


mand. 

The left Flank advance, .- - 
forward ill wheeligg*to 
the right , and the” right” 
flank contrarywiſe facing, .-* 
to the left , and heep fall _..- _ 
ing backwards” even Jn .-* 
Reer with the ieft - half 
ranks, and(o fill moving. 
unto the placecommandeg, 
face all to the right flank. 


| You may wheel to the Jeft alſo. 
To reduce this , Wheel your Battle to the left on the ſame Ground. 


1. Tight, about on th 
© 
2. Command. Wheel your Body 0 they) | A : Cre Granek 


The direRion to the former will ſerve for the performance of this, only the mo- 
tion is double as much, and their faces are turned from the firſt Front toward the 


Reer, 


OR, cxery man on-the OT <6 
lett flank 2 right hand N | The left 
the right flank mult keep = 2 - 235 4 4 p —_ 
band —— pg —_ 2 2 S220 4dyWwWil 
their Leaders _ 7 jd E SEE Sv - _ 8 - 
have - -aftaioe ther : 

Ground. « afitx which + eq St. 
they are to face as be-  SHIIIEIEIENST 


fox , making an cvcn 
Front. . 


: 
; 


Keer. 
To reduce this, wheel your Battle to the left about on the ſame Ground. 
— 3. Command. Wheel to = TION and left from the Front, 


- + bs 


Divifional 


Wheel- 
1, Bi . _ 
5s Sabirazn, Wheel off your Front by Diviſion. Or if 
"= you will not goſo far, then wheel your 
Feat into the Flanks by Diviſion, 


This wwheeling your |, If upon occafion Muſyuetteers be on the Front of the Pikes , by 
From into the this motion they will gank their Pikes ; But athexwilc being to be per- 
Hlayly by Divifgion found in a Ganding Body, the Pikes will dank the Muſguettcers, apd 
producubtte jaws way cally he performed. \ 

The Filg-leaders of the right flank with their reſpeRive Files are tg 
wheel about to the right , and the File-Jeaders of the le{ Hank are to 
Wheel about to the left and cloſe their Hi cod 


Bigare with Fi« 
z2we'Q. 


vifions. 


Frontf- 
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Front. 


In motion. 
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Figure performed, 
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. "Reft: | 
To reduce therh , wheel theth off by Dinepagch from the Reex, or by the fourth 
Tommand. 


4. Command. Wheel your Body wad to the Reer. 


If this be to reduce the former, it is 4 4 the Commander is in the head 
the firſt proper Front, then the Pikes will be in the midſt of the Battle, as at 


r& again: Butif reduced without this Command , the Pikes will be in the Flanks 
Wap cg gn > the Horſe. 
o perform this, Command , the Body to open five the midftts theright ant 
S. "tolach a diftince, es they may eurd off tothe right and le lefe. 
Thk 1 ſhall not dernotiftrate-to you in-Figure , becauſe the precedent Figute per- 
formed will give light to the executions of this, and fo for the next Commend. | 


&. Command. Wheel off yout Body from the Recr into the F ront.. 


To perform this, face theth to the Reet, then tothe: tight and left, 21d wheel 
them inward to the F ront. 


Torrtduce the fourth ,: and this ul(d © © 
Wheel them off again to the rig tand left by Divibom 


- Ll 5 6: Coniand; 


_ - 
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6. Command. Wheel off yoyrFront and Reer into the right Flank. 


Theſe Commands following will pxqduce the ſame Figure. 
Wheel off your Body by Diviſion from the left F lank. 
ON — OR KO 0 CNEL 


wheel yonr left Flenk into the Front dad Retr.” * 
Wheel your right F lank into the midſt. 2 OR. | | 

To perform this ſixth Tomntand. Command chem to face to the rightz this done 
they muſt wheel together about the third and fourth men,jin the right hand File, the 
Front Diviſion when to the right ; ind" the Reer Diviſion to the left , until the 


Bringers-up meet withthe File-leader, 0 _ ..  / 


+, Annan Sp=y, 
OLLLELEEELLED <v R 
nITLETETYTTY = >, 3. Right. 
% 


TREE Y 


6. py 7; 
Baa 
SS 
EIT 
tag? 
SENTIZETETS v2 3045 Reer. y *t 
3* , 1 3z4d $647 TE Hy br WW 251165 97%; £ p : Q 
To-redyce thus ,.it may.be performed ſeveral ways, as dhe Body may be faced. 


K -— n —_ faced to the,right , then. wheel your Flanks into the Reerz and being 

aced to theix pxo wers ty | 

\ But if faced to the Front , then wheel the Front and: Recxingo the left Flank. 
\Buc for, the performance-of. the ſarme-Comwand into: another Figure; It is but to 

_u OT Muſguettcers from the left Flank to the right, then the ſame Com- 


* 


15615 20) C3! 4451 13 0071 ua i: o& 180 V7 | 
þ Command. Wheel your Body inward to the right Flank from 
YMoitllg; bon 1 \ Ee thgrleftor lt 7 220 57): 1341 ; 
To perform this, Command, To fave t6 the rightz ther open to the right and 


left to a convenient diſtance, &c. * 


Is % ; 1. Figure 7. 
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To reduce this , it may be done ſeveral ways3s the former at the diſczetion of the 
Commander. 

This produceth «he ſaive Figure as the Gixth,; only it is altered in motion , thete- 
fore I thought good to demonſtrate i itz although nd in this nature is difficult. 


8. Command- Wheel-off to the right and left inward to the Front: 


To perform this, let mmmmpp. ppmmamm 
them open to the right mmmmwmp p ppmmmsm 
and left from che midſt, mmmwmp yp ppmmrm 
and then wheel, &c. mmmuwmpyp ppmmmsm 

| mmmmypp ppmmymwma 
andere ©. ppmaymm 


This Figure when Performed is ſerviceable apainſt the Horſe, becaule all the Pikes 
are in the Front, and flag ac- £Þ PpPPPFPPPey 


cording to this Figure, 


To reduce them, is by Shes. 
ing them off to the Reer. mmmuomuwuwmumgamn 


' 9+ Command. Wheel your Flanks into the Front, 


838 3% 
dt Seas 
gB 2 8B 99. 
gaa3g% 


This isperform'd folio 62. Command 16; where you may ſec the dive: lity of words 
of Command tor the producement of it. 


Mm to. Couunand: 


"a. ihe. 


IT 


10. Command. Wheel your Flanks into the Reer. 
The former Command flio 60. being reverled will ſexve for your better intelligence 


hercin. 
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11. Command. Wheel Front and Reer into the right Flank. 


This is performed folio 7Þ. Command 19. 


12. Command. Wheel both Flanks into the Front and Reer. 
OR, | 
Front and Reer half files wheel off by Diviſion inwards into the midſt of Ranks. 


To reduce it, by another word of Command. 
the midſt inward tothe Front and Reer. * © 


To perform this Command. 


Half files face to the Rect > | 
Front half files and Reer half 


files move all together , and 
wheel off your Diviſions tothe 
right and left. 

Then face them to their pro- 
per Front and cloſe their Di- 
viſions. 


To reduce them. 


The reducement of the 
next Figure will ſerve for 


©. 
+ £ 


o s &@ 
# 


13> Command.. Wheel F rontiandReer into both Fl 
LARLD &4 <6 etch, of £1u9v1: 143470 194 36 904.; 
To perlori this ffom the precedent Figure, Face to the right and left outward, ob- 
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ſerving che former direGion, and giving duc diſtance for the motion. 
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There are ſeveral Commands that will produce this Figure. 


Wheel off your Body by 
leſt Flank, 


PPP 
PPP 
m ®t m 
mam#m 
m m m 
m m m 
mmm 
mmam 
mm m 
m m m 
FFP 
PPP 


OR ,- | 
Wheel the midſt of your Body by Diviſion into the Frontand Reer. 


, 
eee BY Y © Y & Wonornn® 


Right and left half Ranks wheel from 


Diyifion from the midfi of the Betcle igto the right and 


OR, 


——_— 
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OR,. 
Wheel your right and left Flank into the mid. 
Oo 


-OR 2 
Right and left Ranks wheel off by Diviſion to the midſt of Files. 
To reduce this , Wheel Front and Reer into the midſt of the Battle, 
| ' , * | ; 0 R 
By Wheeling the Flanks into the miditof the Battle, if faced. 


If you pleaſe to face the Body to ane{af che Flanksz then wheel Front and Rect 
into both flanks , and face them to their proper Front , and cloſe their Diviſions. 


14. Command. Lefr half Ranks, wheel off to the right and left, 
and" double your right Flank by Diviſion. Folie 79; 


Command 20: 


15. Command. Front and Reer half Files, wheel off by Diviſion. 
Folio 78. and Command 19. 

16. Command. Right and left half Ranks, wheel off by Diviſion 
from the midſt of Files. 


To perform this , Commahib 


H 
them to face to the right and P. 
left inwards, and then let them - a7 2® » 4,, 
move backwards to ſuch a con- <1 4*.S :3 Tz IL 
venient diſtance as to wheel off gay pas. 7 4% DV. 
from the midi of Files, w o% gy « « FJ a 4 
FOR nan YH «6 © = BY © 
oF 3 ond a nas 4 = © 
o SD a Y” IJ JI: 
1 0 Pg 2 2 & @ YL 0.0 g 
A j | "2 57 H —_ Y WI NY 
To reduce them , wheel off . $3 a » J dd RY 
to the right and left inwards. ': - "= x OV 


J ned _—o—_ with more Angular Wheelings , either whieeling thetn out- 
wardstotheright and lef about fram the midſt of the Battle; or in» pd ow 
wards tothe midſt, bexauſhghe demontifacien of the former may give 3.5 Prep 
light unto all ſuch,&c. and I canceive them yot of ſuch abſolute neceſhty. cap, 36. 34. 

But I muti adviſe that choſe Intire and Diyifional Wheelings may be 45. 
diligently learnt and ptaQifct; as being of great uſe in this Military Art. 

I have in all my method demonſtrated the Commands by their Figures to the right 
hand, you may calily command the ſame to the left hand , and the Reducements as- 
cordingly. RT '1 

You will find to ſeveral Countertnarches and Wheelings noReducements direRed 
for them , becauſe they may be reduged the ſatne way back as was commanded , or by 
fome other Command as directed. 

I know bat little rhore to be invented for the ſecure Exerciſe of a Foot Cotnpany, 
'Cand becauſe I would not be ſingular) I have demonſtrated ſome that may be better 
ſpared than praQtiſed in (ervice z however here is for all : Some may make uſe of what 
is neceſſary to the fitting of the Souldier for field ſervices; and others at their plea- 
ſure what their fancy may guide them unto. And thus [I have paſſed over the Grounds 
of Diſcipline for the Foot , I expe Cenſures 3 by the Ingenuous I ſubmit to a corre- 
Qion z but for the Carper, let him remain in his own mud, he ſhall never be comple- 
mented to a cleared fountain by me. 


M m 2 Chap: 
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Crae: XVII 


Hf making file leaders ſucceſsively both in munber 
and place in a file, ſir in depth, and ſo foz a 
Whole body. 


Military;zand now each Souldier is loving to his Comrade ; every file leader to 

the reſt of hi$ filezbeing willing that their files, ſhould ſucceſſively demonſtrate 
ſome experiences as they have attained unto,in the exerciſe thereof : which will prove a 
great incouragement to the Ingenious : Alſoit is profitable to a Commander to bring 
what Ranks he pleaſeth into the Front, and to exchange them, and to reduce them 
to their proper file leaders. | | 


I File tobe made file leaders ſuccoſgively-accodingto Number; 
02 by commanding as followeth. 
— by ihe file (1 (File leaders. 
leader. DE 


T' Souldiers having paſſed thus many dayes exerciſe in theſe principles of Art 


Rank two to the left, and file] 2 |1 [Ranks to the left double, and 
to the left double. - | 1 .— [Files to the left double. 

Countermarch Front and reer 3 |. | 3 |Half files double your front to the 
into the midſt, and face to that right, and files to the right double. 


part which was the Recr. | Mm File leaders ſtand, the reſi pals through 


Face about to the right, 144 | [4 to the right, and place themſelyes be- 


6 | 4; | |fore their leaders. 
Count h from the Reex ] oo i TIE; 
into the inidfi,and and face to 5 [3 h 6 5 | 5 [Ranks tothe left double, and Files 


that which was the Reer. | — \double your depth to the left. 
Files Rank two to the right , 616 [x 6 |Ranks to the. right double and 


I [6 
and file $0.the right double” \To/r qu cel —| Files co the right double, 
por axe hay and will” ls 5 pb 5 [1. File leaders ſtand, the reſt 
* x7" | prnqecst '- |-- | "paſs through and place 
4 |2 ]4 [4 |: your ſelves before your 


: Leader, 


Tafs |; 


2 |2 


OO 
—_P 
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I File to b? made file leaders ſucteſsively according td 
: their Dignify. | 


x1. File leader. [1 


The ſecond man] 5 '2' Bringers up double your Front to the right , and files double 
from the Front. | your depth to the right. 

Bringer up to the 4 6.3 File leaders and half file leaders ſtand, the reſt paſs through 
Front halt tle. | to the left and place your 'ſelves before your leaders; 
3- Halffile leader. |3 3 6 4 Front and Reer half files interchange your ground, 


The ſecond man{6 1j2}5\5 Ranks to the right double , files to the right 

from the Reer. | double, | 

2. Bringer up; 2 5 4|1!4|6, Fileleaders ſtand, the reſt pals through tothe left 
| . and place your ſelves before your leader. 


4 51313|2 To reduce them, 


pl 1|t| 1. Rankstothe left double and files tothe left 
| double. , 


2|2|3| 2+ Halffiles double your front to the right. 


3+ Bringers up face about to the right and 
614 | march forth into your places. 


3i 


'& H A Ps X VIII. 
Of certain firings in the Front, 


| Abving paſſed over the grounds of this Art Military, I am now come to the 

F] executive part of the Tatiicks 3 and ſhall not here exceed the exerciſe of a 

ſingle Company, ſhewing the Souldier the uſe of lome few Firings,that they 

may the better perform their reſpeRive duties when they ſhall be commanded there- 
unto. 

None can poſitively (ay, this or that figure ſhall be, or ſerve this day, time or place 
ec. becauſe of the diverlity of formes occaſioned by fituationof ground , he number 
of men, the order of the Enemy 3 with many other obſervable Stratagems, for the 
obtaining both of Wind and Sun, 

I ſhall therefore according to my allotment of twelve files demonſtrate by figure 
ſome Firings, which being well underſtood may cnable ſuch for higher prefexment as 
time and place may fortune them unto. h 

By way of digreſſion; I am ſure itjs a trouble to-moſt ingenious ſpirits to fre 
lome Gentlemen choſen Captains in the Militia , that are but priſoners to their 


own reaſons and inlicad of beivg experienced in this Art have been wholly Igno- 
rant ot the leaſt part thereof. "5 
N n t 


* " 


7 lo 


— —— 


— — 


It is no wonder then if his Majeſty may loſe his expeQation of a well diſci- 
plined Militia 3 and the. Sguldier in hazzard of his life and Country too. 

How edfily might this be remedied, if out Commanding power would but aucho- 
rize the Commiſſion officers to meet” once ina 'moneth to exerciſe cach other, by 
their reſpeRive turns, &e. where they may alſo diſcourſe and conſult about Military 
affairs ; and then for theſe private Commanders by their affable and heroick perſwa- 
fions to get ſome of their ſouldiers as may be for their conveniencie to meet with 
their armcs, and to exerciſe thiemz this would not only be delightful buc proticable both 
for King and Country. 

And on the.contrary, the neglet hereof, and alſo of the. full number of men 
and Armes in the Militia, hath made it to be ill ſpoken of, and fo little feared 3 cſpe+ 
cially by thoſe of our own inbred Enemies to the Royal Goyernment. ; 

© Ifthey will not be drawn to love and to be obedient to Royal Prero- 

theſe thrugs _ gatives, they muſt be made to-dread it 3 And I humbly conceive there is 
Jas nee no berter way to effect the former than by: having a cboice Militia, of 
" ſach whoſe ſpirits ſhould account it a baſeneſs to abuſe the Country ; and 


make not their Muttcrs, paſs times for debauchery 3 aud that their Compynies be ngc 
only well diſciplined, but well Armed alſo. , | 


ceed to the dzawing up of files again tnto a body, and pzepa- 
_ ring them foz gkirmiſh. 


Captain. 


E 
2. 9. , D D I. Ss 
m m m PPPp m m m m 
mmmamyp-ppyp m m m 
mmmnmpypypPp Pp m m m 
mmmmpPpPpPPp m m m m 
m mmampppp m m m- m 
| mmmanyppyp Þp n m m 
L 
3. S. 


A Company of Foot being thus drawn up for ſervice and the Colours flying in the 
head of the Company, and there they are to remain, until all forlorge hirings are 
ended: But ſo ſoon as the Drumm ſhall beat his further preparatives for a cloſe 
Skirmiſh, the Enfign is to furle his Celours and retreit to the half files of Pikes. 

Dbſerye, Thar all firings ace either dire, or oblique and the manner how they 
are. to be performed, are cither Advancing , Receiving, or Retreiting : otherwhilcs 
there may be firing in the Reer, marching from the Enemy 3 or in the flank march- 
ing by an Enemy : and alſo at ſeveral places, foran Enemy may at one and the ſame 
eime charge, either in the Front or Reer, in Front and Reer, alſo in Front, Reer and 
Flank : and oftheſc I ſhall 'demonfirate ſome that I at firſt lcarnt, and ſome amongſt 


others that arc moſt convenient to belearnt. 
x Now 


= 
/ 
/ 
1 
1 
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Now that the Souldier might be expert in his firings agaiult the Ene bi 
| be often exerciled with firings only,in the pan, falling off und on as army Bigg 
' manded. 
..- All which bcing: well performed by the Muſquetteers's 2 fullaccomph 
what hath been betore taught him,by which the Commander thall be EC gh] 
+Souldicr preferred to his merit, |: 77 | | 


Of firing by fozlogne fileg. 


1. That "which is to be uſed h our mm m$S,o; ' e:9. a " 
modern eXecrcile is two manner of y Io 25:3 36 A ord. ts 
wayes;3: the two outmolt tiles of cach m m i <5 n0\gy'" os 


flank of Muſquetteers fo march with 
twoSerjeants fo far as ſhall be comman- m m mm 
ded, and therg toſftand : and the fore-_ 
tmof{ ranks are'to give fire and to fall m m m m 
into the Regr of thengſelves, .cicher by_ 
thceling off co the right, or to the m m m m 
right and left ; Then leg, the xemgin-, 
Ing do the like and fall into their pla am m m m 


CcS. Fa Captain: 


Thoſe that have fired aretofall off. D E D 


on the inſide of the Muſguetteers be- | | 
tween them and the Pikes; and as --mMmMPpPpPpPp mam, 
they are thus trooping. back ( after 

firing ):to-their places, the reft are -.-mmPpPpppmm,, 
in like manner to move away, and | 

fire, and fall jn next the Pikes, a mppppmaem; 


a mppppmm,, 


*L 


;.mppppmm 


» 
® 


mmpppp mm 
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P as you draw outtwa files, foyou draw qut mare files to the 


_ 2... Agcoadi | 
number of Muſquettcers 5 and fo to fire and fall into the Recr of themfelves , and 


places 6G 
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3- You may move them all clcar 
of the Pikes, and letthem open from 
the midſt, leaving ſufficient Intervals 


for their wheelings in the Reer of 


themſelves, and then to place them» 
ſelves even with their Pikes, the fe- 
cond having fired as before place 
therafelves in the Reer of the farſi 
diviſion &c. | 


4 Advance the two-outmoſi files 
byte Serjeants, who are to Icgd them 


to the place for execution as by order _ 


reccived ; Commanding 


I. Files to rank inward ;, to. 


preſent and give fire all toge- 


2. You may rank inward two 
Files, or more, and fire as be- 


fore. | 

. And having fired arc to wheel off 
to the right and left by their reſpe- 

Rive file leaders, placing chemſclycs 

next the Pikes. 
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I proceed to a ſecond way of fring and that is by Ranks, 


Firſt, By advancing before the Front, 


-.mmmppppmmnm. 
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Secondly, 
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Secondly, firing even with the Front. 

Thirdly, firing even with the half files. | 
Advancing before the Front may be performed by advancing of fingle ranks, and ſo 
1 firing in the Front or by advancing of both flanks into the Front before the Pikes , 
and fo to fire by fingle ranks. Which is performed by Commanding 


Dempyhearſe. 
Smmmm mmmmb$S 


g. Pikes ſtand, Muſquetteers . 
move forward and place your 
ſelves before in the Front of 
your Pikes, and cloſe your Dt- 
viſions, 


mmmm Mmmmm 
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I mention nothing totye up the 
hand of the ingenious to any flinted 
form, whoſe ablities may command 
his figures at plcaſure, 


mmamm MmMMmMMmm 
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mmMMmm Mmmm 2: 


mmmm mmmm-:: 


Dbſerve, that when the forlomn : 
files or Ranks march out, they are to TE no 
give fireas upon a retreit ( that is) to 
fiand and fire, and wheel off that - « £5 
their followers may do the like, unle(G : 
the Enemy give ground. Captain. 
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And when the two laſt ranks were preſented, the next two ranks muſt be ready to 
march forward being tixed to preſent and give: fire alſo: Thus having fired in the 
Front by one fingle Rank, or more, they.are, by wheeling off to place themſelves in 
the Reer of their own diviſions before the Pikesz the xeft doing the like until they 
have allfired ropud. SI % > 

A ſecond way of firing by this figure ſhall be a reducement to it. | 

Firſt, The Frontiers havihg performed their firing are to wheel off by diviſion until 
they come down fo low as to be even to the firſt ranks of Pikes, and {o to rank even 
a breaſi: All the Muſquetteers are fo to do ſucceflively and flank themſelves even 
with the Pikes. 
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Jn this firing you are to take 
notice, when there are nota- 
, bove two Ranks to give fire, 
the Pikes may then Port, and 
when all the Muſquetteers 
have fired they may charge, 
and then adyancing their Pikes 
the Battel ſtands, which brings 
me to the next firing which is 


S-:-mmmm mmmme: $ 
y - $8 
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:mmmm mmmm: 
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6. Ranks advancing from. the Front of a ſtanding Battalia. 


A Serjeant from each Flank 
leading up the two formoſt 
Ranks (* according to order ) 
the firſt Rank is to give fire , 


wheel off, and place them- | 


ſelves in the Reer of theis 
own diviſions: the ſecond in 
order is to execute the ſame 


with ſpeed, being not above 


three foot diftance from the 
firſt, being ready with his 
Muſquertt 'd, his Cock 
CO mounted 3 fo 
to Preſent and give fire; and 
ſelves as their Leaders had 
done before them, 
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for the Exerciſe of Foot. 


7. Ranks firing even with the Front, 


The firſt Rank having fired and 
wheeled off placing themſelves in 
the Reer of their Diviſions, the 
next ranks are to move forwards 
at three motions into their places 
( making good their leaders 
ground ) and there to preſence 
and give fire; wheeling off and 
placing themſelves as by the for- 
mer directions. By the way you 
muſt oblerve, if the body be up- 
on a march -the Pikes muſt be 
ſhouldered 3 and when they cotne 
to charge, they are to cloſe for- 
ward at their cloſe order. 
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Captain. 
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It is preſuppoſed ere one firing or two be performed { or palt ) over, the bodies are 


almoſt cloſe z Thenthe Pikes are to be at their Port ; and at 
lute Charge and puſh home: and be 
their Muſquets, firing upon the half files of Pikes as if they w 


Which brings me to 


ing ſo near they may 


8. Ranks firing even with the half files. 
Captain-- 


When the Pikes are charging 
then the muſquetteers may per- 
form this who are to advance no 
further than the half files of Pikes, 
and there you may cither fire one 

Rank or more at the diſcretion 
of the Commander; and as ſoon 
as every Rank hath fired (ſucceſ- 
lively they are to wheel off and 
place themſelves in the Reer of 
their own leaders. 

When the firing isended, and 
each Souldier in hisproper place, 
the Muſquetteers marching up e- 
vent in breaft with the Front of 
Pikes they are reduced. 

But in this firing the Muſ- 
quetteers are to make good their 
leaders ground, except it be upon 
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length to be at their abſo- 
do great execution with 
cre even with the Front; 


'© 
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a rctreit, then they are to fire upon the ſame ground and to wheel off, that theit 
followers may doe the like, unleſs the Enemy give ground. 
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Horn.Bat. 9, Command: Pikes ſtand 3 Muſquettcers march until the 
| bringers up rank even with the Front. 


E E 


You may in this as with ſome of 
the former fire two Ranks ten 
paces adyanced before the Front, 
and ſo whel off and place them- 
ſelves in the Reer of theis own 


files, 
OR, 

Secondly, let the firſt Rank of 
Mulquetteers - ge” and give fire 
and wheel off to the right and 
left, placing themſelves in the 
Reer of their own files: then the 
ſecond Rank firing are to ad. 
vance intb their leaders - place, 
fi ring and wheeling off in the 
ſame manner, and fo they are all 
ſucceſſively to do the like. 

Then Thirdly, when they have 
all given fire , let, them begin 
again, and the file leaders having 
fired they are to wheel off to the 
right and left & flank themſelves 
even with the Pikes the ſecond 
Rank now is to fire -upon the 
ſame ground he ſtands and muſt 
not at all advanceinto his leaders 
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ground as before , and having ence fired all over they are reduced, 


You may reduce themby Commandin 


and march down into ther reſpeRive places, 
Oo 


g the Muſquetteers to face about to the tight 


R 
""Command the Pikes to march up and even the Front with the file leaders of Muf- 


quetteers. j 


A triple 
firing. 


Pikes. 


Io. Front halffiles of Muſquetteers double your Front of 
Pikes by divifion : 2. Reet half files of 
open to the right and left and Rank even with the 


Muſquetteers 


' To perform this, dire& the Fronrihalf files to advance clear of the body of 
0, then face them to the right gud left inwards, and focloſe their diviſions be- 
c Pikes. 


. . d. 
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Poy are to obſerve in this Slag Het theMufyuerteers'6f the Front and both 01ank- 
areto preſent and give fire together; the Muſquetteers of the Front diviſion after 
firing are to wheel off to the right and [Teftrberween their intervals, and place 
themle]ves eyen in Rank inthe Reer of the Reer diviſions of Mulquetteers. 
Thenthe Muſquetteers that fired in the flanks march direQly down and place 
themſelves even in; youu with the Reer of Pikes, +1 (7 ct Mm 
Thus they are reduced: Or elſe you tnay continue firing -at your pleaſure; and 
argiog, of your Pikes. * (7 tn_It6© ca 


11. Wheel your flanks by diviſion into the Front. ... - 


When they have fired let them maxch ( or paſs ] down through the intervals, and 
place them in the Reer of their own diviſions 3 And then upon another firing they 
tay place themſelves iti tht Reer of the Pikes. The Pikes here 'may charge cither at 
hand or foot, the Muſguetteers may allo fire overthem. +-,, ,. 
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'To reduce them: if it be 1 -n the firſt Command firing and falling off in 
the Reer of their own divi let the Body cloſe their Divifions, and 


| wheel their flanks into the and, face, tq,.their, Leader. But ifyou tire a ſecond 
time , and wheceloff you Matgurcn into Recr of the Pikes, Command the 


% 


maſquettcers by diviſion to their Exont intize, and then wheel both flanks into 
the Reer, and face them to their Leader as before. ; | 


12. Command. Muſquetteers, Poyze your Muſquetts, and march un- 

til theybe clear of the Body of Pikes : Then, Front 
half .files face tothe right and left inwatd, cloſe 
your: diviſions, and facto your leader; Reer half 
Goon to the right and: lefts: Front half files 
of Pikes face to the right and left outwards , and 
mafelreven to flank'the | 


Having fiie#\# tem Wheel offto the Fight and left, the Front DiviGons falling 
in the Reer'of themſelves; and the flanks cither in the Reer of themſelves, op ef, 
in the Reer of their Pikes, 'the Pikes moving forward arid maintaining the Myc 


guetteers ground, gp 
s #® . * ou " « ' 
Capt- . 
o i . 
S S 
:mmmm mgm mo -xng2: 
2 : 
mmm mmmmam?':' : | 
8 45 YE 2403 21 14 3042147 
cAammAmmMm mm mmg1o7 i: ” 
S :#:@ +; x . v4, $5170! | og 
, ©" | 4. ' 13 £19407) 1t1n3 te by ' 
54.8 ©, 8 { 415 —_— | £03) 43 T] 
m mmmse ) 13 mmmenm'- 
bes com 84g 100y 7688 SHIG WA in? (arr P92 : 
m BW; E _m mmm: 
: l , 4 —— \ - 'L CY. o \8 * * 7 
192121 $1 oo #02 Diict) u6 D D0Y TIEN TELE 
| T J py | ; _—_—_ | "0 L - 
: P P && - £9419 P23 P .Þ rn 
4 ; RY TT + 34 | $444.» 'Y, 
*& a $i 1 


P P-P::1P P iÞ: < 
Þ P P,.P.,P ec, ww - 6 

| L, 1: | 

To dee this, Command. Front half files of Mauſquetteers face to the ri 
and left ontwards, and mazch cven in flank with he Ret half files of nt 
Then wheel your flanks into the Reew. Front tralf files of Pikes face in 


fiition, and march into your places. Muſquettcers face about to the right and march 
cloſing of yourdiviſions : face all tsyout leader. © * FTA 


13. Command. Muſquetteers tharch all until: your half files be even 
with the Front of Pikes ; Front half files march three 
paces 
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far the Exerciſe of Foot. 447 _ 


paces forward and ſtand: Reer half files of Muſquetteers 
face tothe right and left outward and march clear ofthe 


Front halffiles. Reer half files of, Open Wy the ri he 
ch en Ie Fro Be 


and left outwatd, ahd match 


+: +S a 2 


Pikes. | 
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The firſt Ratiks of all diviſions having fit they ir fate Ge flute "Y iti the 


ay Fheix own diviſions. 
ad for a ſecond firin foloons the fr ranks tave' CINE rare to 
wheel off tothezight and left, and flank, $he Pikes as tart 
fion of Muſquettcers after firing fall off to the tight and 


abreaft with. the-Reer diviſion of Pikes: Then Recr ibs Tikes face _ 
right and left inwards and tnarch into yout places : By this they are Re- 


> 4 RL IT 0th 


74- Command. Muſquetteers tharch util your two laſt Ranks ate e- 
qual with the two firſt of Pikes. The two ſe- 
': 11. cond Ranks of Pikes, face to the right and march in- 
oi tothe Reer ofthe. right flank of Muſyquetteers. The 
two laſt Ranks of Pikes face tothe left and march into 

Re Rept OF al" of Muſquettcers, 
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\Reer of themſelves 3 and fo hav- 
ing fired once or twice over, they 


may fall in the Reer of their own” 
ashe-far» 


Pikes, every Muſquet Irs 
eth to advance unto his leaders 


place,and the Pikes to afranee. 2 : 
» ft 


' ſo, who are to be porte 
when the two laſt Ra 
they are tocharge at ys = 
of the Commander z which Fi 
I have here ſet down, as 
a it the fourteenth hall bere- 

uced. 
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The Reducetnent: The ewo ; 


ranks of Pikes the right flank 
face to the Iefr! and march e#c. 
then march the four ranks direc ; 
The two Ranks on the lefe flank 
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15 Commutid? Tron half files'of Muſquettcers 
Ranks of Pikes march three foot : 
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teers, ahd the two firſt 
The four Ranls of 


Pikes wheel your flanks into the front by diviſion, and 
face tothe. right and left, and march even in the Reer of 
the Front Diviſion of Muſquetteers 3 Then the Reer 
half files of Muſquetteers face to the right and left, and 
march them cas of the diviſion of Pikes, facing them 


to their Leader 


Pikes, 


» and march up even with the flanks of 


Having 


for the Exerciſeof the Foor. 


an— 


X , - Capt. 
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Having fired and wheeled off in the Reer of their own diviſions of Muſquetteers, 
then for a ſecond firing let-the Front diviſions of Muſquetteers fire and wheel intd | 
the Reer of Pikes, the pikes porting, and charge as in the hgurt and retreit 3 and 
upon the retreit the Pikes to fall all evenin breaſt; Ant the front diviſion of Muf- 
quetteersto ſleeve upeven in breaſt with the Reecr diviſion of Muſquetteers; Then 
the Pikes to charge on again, and the reer diviſion of Muſquetteers to fire, wheel- 
ing off to the right and left,and fall into he Reer of the front divifion of Muſquet- 
teers :-who will thea ftand aftes this forms 


PPPP-PPPP: PPPP 


To reduce them, Command. 


The Pikesto advance and march P PPP:.-PPPP-PPPP 
all to a convenient diſtance, . 
then march the middle divifion mmomeam ; mmamenm 
of Pikes ſix footz then the two 
diviſions of pikes upon the mmamam mmamunmn 
flanks to face oppoſition and 
cloſe their diviſions 3 Then mmuomenem * m-m mm 
Wheel their flanks into the Reer . 
and face them to their leader , mmmm mm mmam 
which being done the Pikes are 

reduced. The Muſquettcers m m mm m mmm 
are to march up and flank 
the Pikes. mmamma mmm m 


 Wany firings the ingenious might invent to the Front more than what I have de- 
monſtrated : I ſhall only mention the / 


Jntroductive, and Exttaductive firings: 


I muſt give my judgemetit with thoſe who do not allow tlie ' firings by ' way of 
Tatroduction to be uſcful in our modern Wars 3nor are they ſecure to the Souldier un- 
leſs when the Commander ſhall tind his Souldiers to be well exerciſed, then among 
other various curjolities theſe may be performed. 

By the word IntroduQion is meant a paſſing through, orvetween, and by its tho- 
tion doth advance and gain ground upon ati Enemy. 


16. Command. Make ready to give fire by Introduction : Then Com- 
mand the files of Muſquetteers to open by diviſion to 
their open order, and to paſs through to the right, &«c. 


Q_q Capt- 
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The firſt rank of each flank preſents and gives fire , ſo done they ftand and make 
ready again. The ſccond rank ſo ſoon as the firſt have fired , paſſeth through , and 
placeth itſelf before the firſt , and do their fire , and ſtand alſo and make ready a+ 

in. The chird is to paſs forward and and in rank even with the firſt , and when 
the ſecond rank bath fired , they muſt ſiep before the ſecond , and having fired are tg 
Rand and make ready again; and thus every rank is to follow his Leader ſucceffively, 
until the Bringers up of cach Diviſion are to give fire, and ſtand in the Front of all. 

Dbſeebe ,, in this firing you may keep your Pikes ſhouldered , ſtill moving _ 
forwards (if there be no danger of Horſe ) and ſo keep even with the Front of Mul- 
quettecrs: This done twice over Will reduce them. 


.. Þ Second wap of Jntroductive firing. 


- Therfirt:Rank is to fire and fiand, as in the forementioned Figure then the 
Bringers-up ( or laft Rank') whilſtthe File-leaders are firingſhal!, march up and place 
themſelves even with the ſecond Rank , and when they have fired , the Briagers-up 
are to ſtep before them, and immediatly to preſent and give fire z and when the reft 
have followed their Bringers-up,, and fired once over, be ſure that the File-leaders 
TRUE, fire twicez who ought to be che firſt and the laſt , and (o ſtand: the 
por pros Pikes are to march up even wich the Frogt of Muſquettcers as in the 
d, former - "ey a deag-p- 8 ; 
17. Firing. There have been in uſe two ExtraduRive firings , 
mn ſhall ſpeak butof one which is allowed ſomewhat uſeful , {| cially in 
narrow paſſages , an ly uf x] Enetny be too powetful , cither in Horſe or Foot 3 
that then the paſſage might be filled up withthe Pikes; but if your Pikes be not futh- 
cient todo it (as you will perceive by my ) then double your Ranks, let yout 
Pikes be in ſuch poſture and motion accordingly as occaſion ſhall offer ic ſelf. 


Conynand.. Muſquetteers face about to the right , and march until 
you are clear of the Body of Pikes ; then face inward 
. and cloſe your Diviſions : for the Pikes command them 
to double their Ranks to the right ; Or, balfFiles double 
their Front to the right. 


T0 


for the Exerciſe of Foot. 
 Toperform this Command. The | 
firſt rank of Maſquetteers next after mmmmamunmzymnzymn 
the Pikes, face to the rightz then to C 
march forth file-wile , — o 
the right flank of Pikesz and when 1” 
the ph is advanced into the _ SENS. KY 
f Pikes, heis to lead them athwart pP Þ Þ | 
the whole Front of Pikes; after which FE 
PPPPPPPp nm 


they are allto ſtand , preſent and give 
fire , and wy en they are to 


Fw 


wheel off to the left , and fall into >. ea—Y ma 
the Reer of Muſquetfeers3 and whilſt " BBAY HE 
the firſt Rank is firing, the ſecond is m mam aa=iniainnu«#yU m 

to be marching (o as to be ready to | 

fa)l into their Places. k m mm m m m m m 
 Ippobun Hem, Wanna. the mmmamamuxm mnm mn 
Pikes to advance {1x if they be 

doubled their Ranks to the right) let mm am nan an m m 

them now double cheir Files to the L 


left _ > pd _ 

I ve mentioned 2 great many tnore firings to tbe Front : but through m 
confinement to ſuch a ſmall number of men, and as ap equality in arms , pm Pn 
pleated canniot be expetted from me. | 
| Moſt of theſe firings are ſolid and ſerviceable yet it cannot be congeived that 
three Ranks can wake any of Battle for continuance againſt aty Enemy : 
although ſometimes chey may be forced to be reduced into leſs Nutnbers, yet by 
_ hewing the naturchereof you will be the better able to manage a greater, ee. 


po E——_ — 
—_—. FI —_ Pa —— itt 


—— — 


Cray. XIX 
Of firing in the Front and Reer; AndReer 
BY otfinge tear firings in the Reer , I thoaght it fit to give one Figure 


of firing to the Front and Reer, which may ſerve alſo for a firing t | 
Flank, when the Commander pleaſcrh, a dns 


1. Command. Front half Files of Muſquetteets match until your - 
Bringets-up be even, in breaſt with the *Front of 
Pikes : Reer half Files of Pikes face about to the 
right. Reer half Files of Muſquetteers face about 
to the Dit 0rd, until the File-leaders are 
even in | 


reaſt with the Bringers up of Pikes, 


Qq? 
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mm amamarinD E D m m m m 


PPPP 
TPP FH 
k PPPP , 
4 d 4, d 
Tt 44-8 2 
a4 4d d 4d 
w w w w 7] .w w uw uw 
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Foz the firſt firing by this Figure,ſo ſoon as the Ranks upon each DiviGion have fired, 
they ate to wheel off to the right and left, and fall. into the Reer of their own Divi- | 
fions : And having ſo fired all over they are to wheel off and place themſelves 
even in breaſt with the Pikes, as now they fiand faced 3 then being faced to their* 
Leader they are reduc'd. | 
This isnvt ourdrift of firing in the Reer 3 but if in a March an Enemy eager)y put. 
ſues and aſſaults , then by facing about and firing in the Reer, or by Countermarchin 
or Wheeling about , and ſo fhring3 theſe repulſes orderly performed may cauſe a dif- 
order in the purſuants ; And it is good ſometimes as occaſion may offer to keep an 
Enemy in play , whilſt he may advantage himſelf in his Ground , either for his Em- 
battlement ,"or Ambuſhes/,” af for the' conyeyances of Gttnns or other Carriages, &c. 


2. Firing. Upon a March ed | 
the laſt Rank Do face about , "V $95" 528 m_ 
and ſo to give fire, wheeling off D D 
in File by Divifion, and march- ' ; 
ing up towards the Front, and pep; *. * NP .- - o: «vs 
placing themſelves before their wi . ; 
File-leaders. : mmmmppppmmMBM{c}:} 
I. Dbſerving , that they m m 
wt "7 A ietectr” 1 bebo 
2. In the, rmance; of " 
nan” prog meg mmmmppppmmamgm 
inthe Front, \ a m 
"3. Dbſferve, that whilſt the mmmmppppmamnr]mesea 
rank of ar nan are firing, m m 
in the Reer, the next rank al- - ww W 
though he be marching , he a db 
ought to be preparing with his S gi | g 


cock bent and garded , that with his three moti x 
precedent rank is wheeled off, ions , he may next fire fo ſoon as his 


4+ Although 


Ce — 


for the Exeroſe of the Fool. I ; þ.. 


4. Although you arc upon a march , yet you are to fall one rank ncarer to the Reer,, 
thas the Body may be preteryed inting,,1111 ol YT rien 
**%, Thſerue furiher in the pertormayce, of all 19 your preparati- 
ons ind firings ought to be at three motions : Let rhe 


= 
ICS T7 . SST . 
Gi a4 ? ' » 


att be with the Cock your march, 
right leg advancing , the ſecond with the left-leg ad vancing , bend- HEEIS 
ing your cock 3 then a little advancing fbrwart with the right foot, to 

preſent and give fre. ES , ; 

Now I give theſe Reaſoris for thie Obſervations dF:ſom.e:motions in theſe firings to 
the Reer 3 becauſey(P {gon as the. Souldier hath-fir «for laſt rank ſhould immedi- 
atly face about and gxeſerit ; +; 'there wotld” be” a ht ihcumbtance 3 This EXPe= 
rience hath diſcover &;;gndthat tiring. upon motionRo be the thoft [peedieſt and (afeit 
way forhiring in the Reer. EI | 

Now for a pxr ng rar; whey you have tired over once, you may then face 
them to their Leadey, and fre pn wag the PETTES | 

But if you be upon'a thzith, and ſhould be piitfued by an Entinjes Horſe, then 
Wheel your Flanks inta@the Front, anWfate to the Reen; .your Pikes will defend your 
Body , {o your Muſquetteers may fixe over them as in the 17. Figure by extraduction, 
and reduced accordingly. Y. 

Secondly, lo firing to the Reer , the Muſquetteers may be in theReer of the Pikes. 
Av4 firſt having, tired, they axe to wheel off and place themſelyes-between the Front of 
Muſguetteers and Reer of Pikes. And ſecondly, having fired in the Reer they may, 
wheel off by Diviſion and march into the Front of Pikes, the Body (till marching, Or, it 
both flanks be in the Reer, they may tire & wheel off by Diviſion,and double both flanks. 

'Fhistaft hath retucedTr felt ; and-torthe fecond yorr may for exerne fire then in 
the Front, and in their wheeling off to flank their Pikes3 or for expedition, for the 
Muſquetteers to open to the right agd lett , and. magch the Fikes up in the interval, 
and they are reduced asat firſt. | 

Pqu may perceive the uſe of firings in the Reer , and that the Souldier ought tobe 
very well exerciſed in phetm* For a txdecxpexience hereizrdoth not only add tothe per- 
fe&ion of the Souldier, Bur ſxfety allo. © a hg | 

Before 1 conclude this Chapter , I (hall add two Figures of firing in Front aud Rect 
marching, | a "I - i 


3- Command: Front half Filewof Muſquettcers , march until you be 
Clear .of theiFront ' of Pikes '3 Facein oppoſition and ' 


: cloſe your Divilions; 

So for the reer half files , | mmmameam'man 
face about to the right ,' and, . 
march until you be clear of the | mmmmnmaxnammn'm 
Reer of Pikes iN tace p:thew;in , 'Capt: 
oppoſition , and cloſe their . 67210507 ah 
Diviſions. muMmMmpPPpPPpPPMAMmYsm 

Having fired their firſt and 
laſt Ranks, they wheel off to © SES 3 EET - 
che right and left by Diviſion, , | 
the Front Diviſion: are to'place th te” Te a7 
themſelves even in Rank with Mb | 
the Front of Pikes , and the + ce. =P oo 308 
Reer Diviſion of Muſquetteers | | 
are (9 FRE themſelves: eyen —_—_ DTT 4 15 OOTY 
in Rank. with the Bringers:up, '- .. V7 * 
and (o each Rank. laceclively mmmmpp Þp pm mmm 
after each_ other, will- xeduce ud ib \ 
this Figure. unuUuLUMmDoMDD© 


UBTuHOWWWNnE WM 
4- Command/ 
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"4 Command. Half Files of Muſyuerteers, fire to your Front and 
- | '' Reer placing yourſelves between your Diviſions. 


Capt- 
MAMA MmmP?PPPLMAMAMNNUH 


WmmmAm Py» PMANmY 
OS» «a PPP/P:im = a -;: 


; = wa PPP P » = mw E 4 vo. 
ZWuWuW Pee Wumuygs' 
WUWWWP PP PU WUulWulW 

| Li | 
This firing is plain without direQion, and the firing being ended they are rc- 


wy ——_— 
— 


CHrap. XX. 0p 
Of Firtngs in the Flanks, 


T*: are reaſons to be given | and Experience hath found it neceſſary, for 


—_— — —J—_— 


ring in the Flanks: When you are a March, an Enemy may endeavour 
an aſſault to moleſt you in your ', that your diſadvantages may bethe 
greater, cither by ambuſhments laid againſt you; of to fruſtrate your defigns. | 
Now in the performance hereof there are ſeveral circumſtances that are to be taken 
notice of ,” as the ſtrength of your Enemy , the time , namber and place; all for your 
own ſecurity, or advantages againſt him. 
I ſhall begin with ſome Exerciſes upon the right flank , and what is performed | 
there by Figure, may alſo be. performed upon the left hand. C 
In order hereunto paſs all your Muſquettcers into 'your right flank by Com- 


manding : fi 
Muſquejteers of the: right. Flank, open to the right, and being opened to « 
convenient diſtance , fland ; then Muſquetteers of the left Flank, tc 

pefs through your. Ranks of Pikes to the interval of the right Flank, tf 

then ſtand, and face to your Leader. . 

Your facings to the right orleft, is that, by which the flanks become accidental lo 
fronts , and thenfor the firings thereupon, You may to you etion uſe ſuch as arc - 
moſt convenient 3 being already ſhewn Chaprer 18. I thall not here take up any room pl 


with the demonlirations thereof , and ſhall ſhew but ſorne few firings in the right 
flank , as the Body fhall be marching, in all which you are to obſerve the Pikes arc 
to be ſhouldered, - | 


1. Command. 


_ for the- Exerciſe of Fo. 15g 


- 1. Command. _ E C 
tteersgive fire to the LS $5 54" afro. 
LV an wheel after. , PP'PP D mmmmnmumn 


| g—_— 


your Briogers-up , b&+ ...,., , p” mmmmmm uy + 
. - 45 e 243 + i © arT 1 m m FRY 

And this the dfcretion, 1 CREE. ON OE RY 

of the Commander 1s done —mthimimimam;'is:: 

two 64-6 exp by y ws PPPP ; 2 3 

manding to cad into their ; = m m nd: m m m 

places by cheir _ or PPP P B +4 

by their Bringers-up , ang t& © | 'D..mmm mm m 5 

place themſelves betore thern, © iPPPF\ - 5 

Ec. RA amgegUuqqqth 9 6 
Here by this Figure , they £0 

in the firſt place , as the Body r mM er 40 

is marching, face to the right pO | 

( the outmoſt File ) preſents = Mc P'> = 

and gives fire ; after their We 8 

firing , they face to the right, (12 £51 dF JE 


and after their Bringer-up, | 
who leads them off in the Reer of the Myſquetteers , and up iptaithe Interval be- 
tween the Pikes and Muſquets, until the Bringet-up of che File hath placed himſelf 
even in breaſt with the Frontiers ; and ſ@ the'marching Party ,! as Command ſhall 
be given, are to open , that the Files of Muſquetteers after they have fired may march 
up between the Diviſions, and ſo every File is ſatceffively to fire , and wheel of and 
place it (elf. This firing being performed twice over they are Reduced: If but once, 
you muſt countermarch your files of Muſquettcers to reduce them, 

2. Bou may ſecondly after they have fired, Command them to face tv the xi e, 
and to wheel off, every man placing himſelf before his Bringer up (or preſent ys 
hereby the Bringer up will be in his due placeand the file-leader in his propet place, 
alſo. | fs 
| 3+ A Third way of firing upon this Figute , istofire inthe right flank , and tb be 
lea off into their places by terefpective File leaders w_ ” 

The Body marching, the  _ 


outmoſt File faceth to the © E C 
right and fires A _ OS D 
the body is marched clear 0 . mm | 
the _— file, pr a __ PP > P = 
next hle prefents to the right mmamwxm | 
and fircs, and ——_—y 4 PPE P mm gg 1 
firing,the firit file that is fi | | mmmuamuamauHmam 
kiceth to the left, and archy : P PPP W.: 
eth up between the Muſquet- | D P mmamaamaama mm 
eers and Pikes, Oblegring, TEX EF 3 
the former dircRions in their PPPP mmamummuam%ma 
mareh , that there may bet 2 17 7 vic 21 b; S --4 
Face enough.in the Iocerval <nic ee Þ-PP'p MAMA MmYy- 5 
or the ſeveral Files ſucceh | 
lively. to.march into . ahele:? -;!; + 4 1.1.1 D 9 6 
places. +1 bd & 4 43 47G 1 . $ by 1 x * L | 
Ti C 
6. | © 


F 
Re 4 4: There 
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—4. There is a fourth way of firing , that is, to give fire to, the right and ga- 
Files. 

arte. 2 the outmelt file faceth to the right, fires , then "Rands, and 

faceth to their Leader : Then when the Body is clear of the ſtanding file, the ſecond 


th-tothe xi and fires andſtandsallo, facing to their Leader; then the fir 
ue | 29g ny 0 the ſecond ; and ſo when the firſt and ſecond have fired 


they.are to be lead up to the third. Thus having fired , they are to be lead up even'in 
breaſt to the file that laſt fired ,* and having all fired”, they are to *be marcht up 
evengith the Frontof Pikes. q | "ws | 


'E C pi 2019 14m 
3:7: 6 5$ 4. 3 3 1x | | 
ppPppD mm « 


pPrPPpPp mmp 
PPP MED 
pp'Þp mm y 
.PPPP mma 
ppppD mmyp 

he got 


. 


% 


5 


m m” | 
'To reduce this, Command : Left half Ranks of Maſquetteers, face to the left; 
Pikes face to the right, paſs through. interchanging of Ground 3 Face to your 
Leader. | 
2 How .beneficial this may be to the ſecurity of the Souldier , they that will make 
uſe of it that gre ingenious will better judge : but I am of opinion it is more fit fora 
private Exerciſe , than for publick Service. 


s. Commaud _Give fire to the right , and place your ſelves evenin 
Front with the Pikes, marching up between the midſt of the Pikes. 


wh Dbſerve 


to 


for the Exetciſe of Fots. | | 157 


Dbſerve , in the performance hereof, the Pikes as they march are to open to the 
right and leff, and the fired Muſquetteers areto be lead up according ev Command. 


E C 
2H, TTL 2G 24'2 10 
D Pc pÞ Þ &-m =m mW; . 
BR CRY = = © © 2 
pPP..MmMpPpMhm a m m : 
P P m5 » mm m +: -:5 
P ÞP Sp» » mann mY -'6 
pP ÞP mm DO Dum = mm 2.5 
m L 9 
mi 
= Wi 


To reduce this; Command. 1: Pikes to face inwirds. 2. Muſquetteers fact to 
the right and left outwards. 3. Paſsall through and interthange Ground. ' 4. Fact 


to your Leader. 


6. Command: Muſquettcers give fire to the right, placing your ſelves 


on the outſide of the left Flank of Pikes. 


2 nx 8,7..6 $ .12-x7 20 rind 
m PP PP MA m mn mm 
:mpppprmmemnmnrmt yg 
mpPPP Mm m m m m © 
.mppppmmmamm 3; 
th Pppppmmmmum yg 
.mppeppmmmmm yg 
"i: [: £ 


; \ 
Po , 
If you willfeduce this without any firing , you mayTammand. the zight half Ranks 


Or, when allthe MaCſ- 


to pals through your Ranks of Pikes. 
_ (The Ingenious may find many ways forthe Reduceme 
quetteers are on the left Aaiik , you inay fire them over aguin, and they are reduced. 
Sf 7- Command- 
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-. Command. Muſquettcers give fire to the right and to the Reer ; 


lacing your ſelves between the Pikes and your own 


iviſions. 


Having placed your left flank 
of Muſquetteers in the Reer , 
ehen Command, 

The outmoſt file upon the 
right flank ,.are to face'to the 
right, and the laſt rank of Muſ- 
quetteers in the Reer are to face 
about , and both are to preſent 
and give fixe together 3 and 
having fired the outermoſt file 
upon the right hand faceth to 
the left , and marcheth after 
their Leader in the interval be» 
tween the Muſquets and the 
Pikes; and the rank fired in the 
Reer is to wheel to the right, 
placing it ſelf in the Reer of 


Pikes, ec. 
This is eaſily reduced , by 


commenting the Muſquetteers 
to draw off into the left flank 


again. 

@bſerve , that flank that is 
fartheſt from the Enemy ought 
to be drawn ifito the Reer. 


| A uſeful firing. 
E E 
D 4.3 2 
PPPPIMmMM Mm 
PPPP- mmHM £- © 
PPPP-mmM x 
PPPP+- mmm Z 
| 20 os: oe They are to march 
L © reaſonable pace, 
m.m m m m m 
m m m m m m 
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8, Command. Muſquetteers give fire to both Fliks (marching ) and 
ce 'your ſelyes 


viſions. 
12 It 10 9 
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To perform this, the outermoh file of each flank preſents 1B) 


> 


7 © v> yy w 


& wo. ov v ww 979 
So 


between the Pikes and your own 
C 
© 
= 
m m m 
mm m » © 
x 
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9- Command. 


a_ - R9Qa@a we 


for the Exerciſe of the F my I59 


9. Command. The Body ſtanding, Advance your Pikes; Muſquet- 
teers and Pikes face to the right and left : Muſquet- 
teers preſent and give fire 0 both flanks , do 
your Pikes, | 


The outermoſt file upon the A —_— 
right and left flank preſents and = 7 - 
tires , wheeling off by Diviſion, ; 
ranking or flanking the Pikes, (5 . 5 
as they ſtand faced 4 leaving =-8-© "0-0- 
| ſuch a diftance as the reftmay gn 6 G's > Y 
ſecurely follow them , every 
xank is to me —= _— gd. wa a, » «vs HB8 
Ground , and wheel oft by Di- 
viſion after the ſame manner. . _ E 6 _ Qs Ay = Mg £ 38 2 
From this Figure as they wi 
ftand after firing , there may be ag &% a v» wSI8 
produced a great many brave T1460 T7 I I 
Figures > but now I muſt leave 
—_ tothe skilful Artiſt, BR a a » v BE 
BESS. -+-BRE 
To reduce this Command. ES SEW 
The Muſguetteers to march all A Lo . 3 
until they are clear of the Pikes 3 
then face them to the right and = Sv 


left inwards, and cloſe their Diviſions, and face them to their Leader. 


10. Command. Becauſe it may eaſily be produced from the prece- 
dent Figure ; it ſhall be from the firſt Figure..of 
om —_ _ and Reer, Chap. 19. the Body be- 
in to the right and left will be a fari 
og, —_ right an a firing to 


11. Command. _ be a firing to right Flank and to the Front and 
cer, 


Left half Ranks double your right 
Flank by Diviſion. 


You may face the Diviſions any way , 
which you intend for their firing; 
: After firing they are to wheel off into 
their own Diviſions, every Rank moving 
into his Leaders Ground, 


f 


To reduce them , face them to their pro- 
per Front , then Command half Ranks that 
doubled face wo; the left , and ſo march in- 
to your places, See the doubling of Flanks 
Figure z7- 
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Cuae. XX. 
-  Offeveral Dibiſional Firings, 


J Might here make mention of a great many Figures for firings, ſome ſerviceable, 


and others not , but all left to the judicious for cenſure, and to mdke ule of the 
beſt; yet none uſeleſs for delight or Garden Exerciſes The Figures cannot be 
rſe& becauſe I am tied tothe exerciſe but of twelve Files, tour of them Pikes and 
cight Muſquetteers 3 it being a Number that our Weſtera Commanders can make uſe 
of, and no more; yet any who may be capable to perform them , will be able to 
invent others; and command the produdtion of ſuch like in geater Numbers, and 


with better delight. 


2 The two outmoſt Files upon each Flank ſtand 5 the 
n- Cy two inmoſt half Ranks of the Reer face about to the 
right.: the two'inmoſt half Ranks both of Front and 
Reer, march until you are clear of the Body of Pikes; 
then half Files rank to the right and left inwards by 

wheeling into the Front. 
For the Pikes, open them to the right and left from 
the midſt; then Command the right and left hand 
File of Pikes ro ſtand ; the Reer half Files of the 
remainder face about to the right , then both half 
Files rank to the right and left inward into the Front 

©, 197" and Reer. 


"This Figure in great m m mim m nm 
Bodies muſt be performi-. 
&d otherways, and may W.m..m,:5.mMm Mm 
be very ſerviceable a- 
gainſt the Horſe 3 the ot. ale wo a Be 
Pikes may advance into | 
the Front of Muſquet= a, D Capt. D 
teers to ſecure them a- 
gainſtthe Horſes fury if 
occaſion ſhall ſerve, 
After their firſt firing 
and wheeling off co the 
right and left in the 
Recr of their own Dt&- - 
viſions, then when the £ 
Pikes 'are defending 
them from the Horſe:, 
let them fire over the _ 
Pikes. © © We 


m.m m m 
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Thisbeing done paſs - 
through the Muſquer-, , w wu w w w'tt 
teers before the Ieveral © | 
Fronts of Pikes, as they wWw wWw-WUW w. w wW 
, were before any hring, | - 

. To reduce them , Command. Face the Front and Reer to the right and left in- 
wards: The- Front and Reer Ranks of Pikes file to the right and left inwards; the 
right ;and left hand files of Pikes cloſe to the right and left inwards and cloſe all 4 

; the 
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the midſt: Then Command the' Front andReer Ranks of Muſquetteers, file to the. 
right and left inward , face in oppolition and march into your places ; cloſugg the 
whole Body to their cloſe Order 3 and open them againto their Order : Evening of 
their Ranks and ſtreightning of their Files they are reduced. 


2. mand and Direction. Muſquetteers open fix foot to the 
os right and left: F ho half F b of the right Flank. 
of Muſquetteers , Advance intire into the Front of 
Pikes : The Reer _ of the left Flank of 
Muſquetteers face abt to the right, and double 
intire the Reer of the Pikes : The Front Diviſion 
of Muſquetteers of the left, face abouttothe right, 
and march even in breaſt with the Reer half Files of 
Pikes: The Front half Files of Pikes face to the 
right and left outwards, and march until you are 
clear, cc. Face them to their Leader. 
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To reduce them. The Front Diviſion of Muſq face to the right, and 
march into your places : Reer Divifion of Muſquettgers face to the left, and march 
forth into your places : Front half Files of Pikes face in oppoſition and cloſe your Di- 
vilions: The left flank of Muſquetteers advance even with the Front of Pikes : Muſ- 
cn _ tothe right and left inward , and face them to theit Leader, And they 
are reduced; | 
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2. Command. Front half Files face to the right and left , and march 

x clear of your Reer half Files: Face them to their 

Leader, and march them until their Reer be even 

in Front with their Pikes : The two firſt Ranks of 

each Diviſion face to the right and left, and march 

them clear of their own Diviſions ; face them to 

their Leader : The four firſt Ranks of Pikes open 

to youggopen Order, and double your Ranks to 

the right, the two Jaſt Ranks of Pikes face about 

to the right and march clear of the Reer of Muf- 
quetteers: Face to your Leader. 
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To reduce them , Command. The firſt Body of Pikes to double their Files to the 
left , the two laſt Ranks of Pikes march and cloſe your Diviſions. 

K The two firſt Ranks of Muſquetteers face in oppolition , and cloſe your Divis 
1ODS. 

Then the Front Diviſions of Muſquetteers face to the right and left inwards, and 
march even to the Front of Pikes , then face them to their right and left, and cloſe 
their Diviſions : Face them to their Leades : cvening their Ranks and firceightning 
of their Files, they are reduced, | 


4. Command. 
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"Command. Front half files march-elear from your Muſquetteers : 
OM The Reer half files of Muſquetteers face about x. the right 
and march clear of your Pikes ;and face to your leader. 
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The Reducement. The Front Diviſion of Pikes , face about to the right, and 
march into your placesz the Reer Diviſion of Muſquetteers march up into your 


places. 


5- Command. 


Wheel both your Flanks of Muſquetteers into the 
Front, both flanks of Muſquetteers open to the right 
and left : Front divifion of Pikes march clear ofthe 


; Front of Muſquetteers, and open to the right and 


left,until you ate - clear of the Angles of the Reer half 

hles: The two inmoſt files of Muſquetteers march un- 
til you are clear of the Front of Pikes : Thenext two 
inmolt files of Muſquetteers face in oppoſition, march 
and cloſe your diviſion in the Front of the Reer di- 
viſion of Pikes 3 face all to your leader. 
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To reduce this; The four middle files of Muſquetteers face to the right an 
and march into yous places. The files of Muſquetteees inthe Frent face about tp t 
Tight & march into your places.Face them to their leader. The Front half files of Pikes 
face in oppoſition, and cloſe your diviſions facing them ts che Reer and march them 
Into their places then cloſe the Front of Muſquetteers as at firſt, and wheel the Front 
into your flanks &c. they are reduced. 

The two next figures are almoſt one and the ſame, and with but a little alteration in 
their Commands they may be either produced , or reduced. 


6. Eonmand- Pikes ſtand; The Reer half files of Muſquetteers face 

| | about to- the right : Muſquetteers rg untif 
are clear both of your Front and Reer of Pikes, face in 
and doſe, your divifions: The four inmoſt 
Kang: tteers. march clear of the remainder 
I EDI 

', ARG, FngTenrt to. y diviſion 

clear of the Mulguettegs, and wheel to the right and left 
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6. Figure, 


mmuamenmn 

m m m m 
mmmm, _ - 
/ m m mm, 
m.m m m 


mm m m 


m m m m 
m m m m 
m m m m 
mmamsnm 
m m m m 


DireQions for firing upon this or others I muſt leave to the ingenious 3 wiſhing the uti- 
Kilful to fire only as the Figure Jyeth, leſt it may prove trouble to them to re« 
duce. 

The Reducement. The two ratiks upon the flanks wheel to the right and 
left inwards and march into your places : Front and Reer Muſquetreersface about tg 
the right and march forth into, your places ( provided they are faced to the Rees ) 
only then the Front Muſquetteers are to face about. Then Muſquetteers face to the 
right and left outwards, and march clear of the Pikes; face in oppoſition and cloſe 
your diviſions, and facc all to their leader they are reduced. - 

It is but marching up of the two laſt ranks of Pikes itito the Reer of the Front di- 
viſion of Muſquettcers , and the Muſquettcers even tothe Reer of the Pikes , which 
produceth this next figure, 
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7. Command. Half files double your Front to the right, the two out- 


moſt files of Muſhuetteers bf each flank march ten paces 
dire&andſtand. The two next files of Muſquetteers of 
each flank march to 'the Reer of the firſt, and the two 
next Ranks in the Reer of the ſecond, until they axe 
clear of the Front of the battel: And thus is this figure 
produced. 

Or by Commanding. The two outmoſt in each flank to 
ſizad;the reſt of the Body face about to the right and 
IR ing the two outmoſt files in the Reer 
of the firſt, and the third in the Reer of the ſecond, 
and the, remainder of the Body in the Reer of the 


thixd z, flcing all to their proper Front. 
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To reduce th Command. Muſquetteers face about to the right and march into 
your placesz Then half files that doubled face about ro the right aad marchforth 
into yout places. Or, Even files from the left, double your files to the left. 


8: Conmand. Half files double your Front to the tight intire, then 
C . , command the two outmolt files of A of 
each.Flank to march until they ate clear of the Front 
and ſtand ; the four inmoſt files march until they are 
clear of the: Batrels:alſoand ſtand. 
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Torcduce them. Muſquetteers face about to the right, and march forth in- 
] uz ts 
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to your places. 
intire. 


Then half ranks of the right double the depth of your left flank 


- 9, Command. Pikes march clear of your body; Pikes wheel your flanks 


P 


m 


into the Reer;Muſquetteers cloſe to the right and left in- 
ward : Half files of Muſquetteers double your Front to 
the right: The four innermoſt files of Muſquetteersface a- 
bout to the right & march clear ofthe Reer: even your 
Ranks and ſtreighten your files both of Pikes and Muſ- 
quetts: Then the four innermoſt files both of Pikes and 
Muſquetteers march ten paces direft, Then Pikes and 
Muſquetteers of each Flank face to the right and let, 
and march ten paces z facing them to their leader. 
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To reduce this, Command. The front diviſion of Pikes and Muſe 
to the right and march even in breaſt with the Reer of To 09-4 _ _ 
Then facethe diviſion to the right and left inwards, and cloſe your diviſions, then 
Command the Muſquetteers to open to the right and left from the mid}, and the 
Reer diviſions of Muſquetteers march into the intervails ( or into your places as you 
were. Then Command the Pikes to wheel their flanks into the Front, then open 
. thediviſions of Mulquettcers to the right and left, facing the Pikes about to the right 

and march into their places : ſo facing of them to their Leader they are reduced of # 

I might have added more, as the Plinthium Battel. For which and more read 


Captain Bingbam Chap. 42+ Pa. 55. as alſo Barri Ward. And a : s 
med has written at large, but I never ſaw his = Thes'ss Tam infos 
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& nave Kilo 


( | | ; Or great numbers of men; 
demonitrating of thera likewiſe by their ſeveral Plac-torms ; But having my Num. 
RK bet proportioned, a5 you [ee by my ſeveral exergilcs , I have irecched them 
as far as is. convenient,' that, by their figures they may be {0 well ftood., thac 
when larger ,numbers are before you, your Commands may be performed with more 
delight and ſecurity. "B+ a3 ink | 

Bur before the Drum beates a march to depart the field, x ſhall briefly declare: 
That in grand Battalias(ar field ſervices) che Souldier fires by vollies, or (as. termed 
by ſome) Salves of ſhott 3 that is, when they axe to fire ifitixely by two or, three Ranks, 
or more, asyour number will grrantt, and, occalion require 3 thereby powring ſhowers 


| may be expected I ſhould treat{alſo of large Battalias, 


of lead upon your Enemy : Now this way of tiriag, and thoſe alſo ofgaining gro 
Lzcould iſh Be Souldier ſhquld be often experienced in, : The Commander foking 
pains with his Souldier cannot be the worſe tor it, and I am ſure the Souldier much 
the better 3 being fitted thereby tomeet, his Enemy jn any, field ſervice, when his Ma- 
jelty ſhall have occaſion to Command him. _ For that Commander that js expe 
rienced in this Art Military finds that thoſe, who know , but little more thay the 
Theory part, are oftimcs palled ( or, a ſtand. AGE rms | = 
What can [ach who are but meer Bookleidgers do. ?. when their Number of 
men is. wanting or nature in place (paring.to their advantage or intentions 4 ſuch: 
when they are forced toaGion, they will fail of their expectation, and at laſt mutt 
be beholJing to others that are better Artiſts, or elſe it may prove afatal ruin to 
both. TRY ; ' | | 
Some of my friends might think that! ſhould treat alſo ſomewhat concemingthe dig- 
nities of Officers in marching & in placing ofthem in field ſervices: but that belonging 
co Commanders of an higher degree,it would be preſumption in me tolay down rules 
for them to follow for any Minor Officer that for his latisfaQion will be pleaſed to 
view the. third Chapter of theſe Obſevations, 'he may underfiand the method. and 
mode thereof and I hold it in my judgment, that all dignitie in marching of a Regj- 
ment is from a file; and the drawing up of Companies or aBattalia, is from a Rank: 
In the next place I come to ſhew the neceſſity of the exerciſe of Armes, &e.. - 


CnHare XXIIL 3X 
Shewi neceslity.of the Exerciſe 
Shewing op hl Nee rerciſe of Armes 
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Ecauſe I have heard it ſounding in my ears; what ricedeth all this trouble and 
B expences, in the exerciſe of Armes ? We are now in times "of Peace 
what need we to make provifion, &c? TI ſhall lay down ſome examples ſhew- 
ing. 
Sir , How Antient the uſe of Armes have been. 
Secondly, A complaint for want of Arms. And 
Thirdlp, The etd and ufc of them, | | 
For the firſt, 4braham had three hundred and eighteen men in his Houſe fitted fot 
War, upon ſhott warning. Moſes faewed the people how to encarnp by their Stan- 
X x datds, 
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dards. under the Enfigns of their fathers Houſes. Foſpna and the Fudges , under 
whom of Rexben and Gad and the half Tribe of Manaſſeb were four hundred and 


forty thouſand, ſeven hundred and ſixty men exerciſed'in Wars. You may read of 
Dovid, of Solomon, of Feboſaphat, of Aſe, of Uzziab, whole care in this particular js 


Secondip, Of the complaint for want of Arms.We read in the Hiſtory of the Fadges, 
IF as there a fhield or a Spear ſeen among fory 
plain -n. apes Han wa$not ; here is that 


——— — eorouoeo emo 


were come out from the Philiſtins, there was neither Sword nor Spear found in any 


of the hands of the people that were with'Sav! and Fonethar(bur with Sawl and Foxs- 
#ban only) yetalthough here was a great want they had viRtory. Iris well known tha 
God can give victoryby ſmall means, and 'as the Apoſtle [aid to Chriſt,Maſter, h © 
two Swords 5 he anſwered it is give your 
Np kate 
of Iſreel, that r them, 

- - Although fome wſtich | 
Fifth monarchy (,5.114 eyen beck God Almighty, or to command power and aid from 
Ty him co fight for them. 3 ther 


and all others upon any pretence of Religion that will be fach Rebellious diſſenters, 
God Almighty will not only fight againſt them, but will dFliver them into the hands 
of. Juſtice, to magnife his own power in bringing ſuch. ro condign puniſh» 
ment. | 

_ Thirdly; For the end aid uſe of Armes 3 It is for the recovery of ourjuſt rights 
which ly have beendetained 3 'or. for the pl weir them, againſt any 
oppoer either forraign or domeftick : For theſe ends Armes may be uftd, and war 
proclaimed ; yet not by any other way or pretence, but by and with his Majcfties con- 
fideracion'thereof whether juſt or unjuſt; by which we are to be cither” iincouraged 
or diſcouraged. p ks 

A juſt cauſe may be farther conſidered in the Peace of the People, the ſafety of 
the Countrey,and the Glory of the Kingdom : As to the firſt, there was never any 
War intended but to make way for Peace, ( it is a bale end to deſire Peace, by 
which to leavy a force againſt an wihuft War) but (o to defire a juſt War that there- 
by may be ſettled a well grounded peace. 

A ſecond thing that may be conſidered. is the health and ſafety of the Countrey: 
ſome muſt be :endkngered "that all may mo — I could wiſh that our 
Chiefctains and emcn with thoſe dull, po ol our rotten Country — 
and miſerable worldlings would conſider for whoſe fakes the worthy Souldicr ſpares 
neithcr time nor purſe in this Noble Exerciſe 3 but even for them and theirs, theirs 
and their Childsen; yet they muſt be judged moſt contemptiblez rather than to 
countenance them, ſome will burden them in their rates and taxes, and keep their 
juſt dnes and payes from them : yet conſider who it is that muſt preſerve your 
Cities 'and Countries, Temples and Pallaces, Trafficks and Marketts, Ships and 
Shops, from ruine, defolation and deſtruction 3 but the Soyldier under God. 

Thizdly, The Glory of a Kingdom lyeth much in a people well diſciplin'd in the 
Art of War, That Prince that maketh it lis deſignes to have his people inftructed and 
trained up in Military exerciſes, will make his Enemies to fear bim both at home and 
abroad : And that people that ſhall juſtly be called forth upon theſe principles, need 
not fear of being conquerours. 


A juſt 


for the Exerciſe of Foot. _ 


A juſt cauſe may be ſpoiled through the .ill management thereof » or. through 
pertidious dealings. ; ve! | 

A Rebcllious Conquerour may make lawe3-gven to death it (elf, to rmaintaio his 
Victory 3 as our late Uſurpation hath experienced ; But at laſt the whole world be- 
held with an eye of admiration, to ſee how miraculouſly. God reftored his Majeſty to 
his Crown and Dignitiesz the Church and People to their jult rights and liber- 
£1CS» 

I do aftirme and truly fay of Soveraigu Power, Kingdomes,La wes and Armies, as was 

ſaid of Hippeerates's Twins, they laugh and weep together,they live and die together ; 

for as without Lawes the Soveraign power and the Common-wealth cannot ſublit by 
xcaſon of diſorders * within-3 fo without Armes, and! the exerciſe of them ti can- 
uot be ſafe by reaſon of dangers without... _ ._- 

I ſhall further and briefly. prove that che ſafety both of King and people is much 
advanced by the exer ciſe of Armes: although Solomon ſaith In the multitxde of people 
is the bongwr of a King, and for want of people cometh deftruttion. . Notwithſtanding I may 
athrm that ſafety is not in a multitude of men without weapons, and kill to manage 
them, . It is aſſerted That: Counſel and ftrength are for War ; Thea, how ſhall 
Counſell and ftrength be cftabliſhed, without education and inftrudion to.. 1ſs- 35. 
ſervice ? and how ſhall a man be inſiructed without Military Exerciſes? There are 
ſome difadyantages that happen in Wars, partly by reaſon of the ſuddainneſs of the 
War, and partly in reſped of the inequality and odds betwixt party. and patty z Now. 
Souldiexs , without dexterity andskill,can never be ate to extricate themſelves out of 
ſuch difficulties as may befall them : All which proves that the. exerciſe of Armes is to 
be allowed and Commanded, ; | 

And asI told you atfirft I have heard fame ſay, that we live in Goſpel times , 
which. are to be times of Peace, and not of war, therefore there needeth not thoſe 
Exerciſes of Armes as you reaſon for fe. This isargued by ſome out of covetouſneſs 
to ſave their expences 3 but are ready todeclare when there is occafion,then they will 
be in a readine(s to da their beſt : There are others of a Fanatick | 
humour, unwilling to ſet forward any thing that may be com- Ke ſpraketh met #5 
manded them,& argue from, that in Iſaiah, They ſhall beat their ſwords 2 4ivf the uſe of wes- 
into plangh ſwares and their Spears into pruning books. Notion ſhall nog 199997 12 = 
lift up a Sword againſt Nation, neither ſhall they learn Wor any more. 

Now in anſwer hercynto we muſt oppoſe it by another ſaying but 
in Foel, where the peogle; were called upon to beat their plowgh ove &c 
ſhares into ſwords ,-- end Geir graming books into Spears. 

For the reconciling h the learned ſay that Jajab-was to diſtinguiſh between 
the purpoſe and intent of Chriſts coming into the world, and the other ſheweth the 
ſucceſs and event which was accidental in reſpe& of mans malice : Again to the firſt of 
thele they argue what Chuilt ſaid . to Saint Peter, Put wp thy Sword, for be. thet ſtrikes 
with the Sword, ſhall perf by the Sword. But I pray you obſerve what he ſaith to his 
Diſciples, That be ibat bath uo Sword, let bim. ſell bis cot and buy a Sword: 

Although the ead of Chrifis coming was to reconcile things in Heaven and things 
on earth; Ihave been further taught by the Learned that this is attained unto be= 
tween God and us in our [Juſtification 3 and will be accompliſhed between man and 
man in the day of; , Redemption : Yet as long as there is a 'Sathanical Spiric 
in the children of dedetiener R _ {o long as _— a remnant of fin in the 
heart of any, there will de Diviſions, Familifts, Quakers, 4 ft ; Independents , and 
Preabyteriens; All being retraQory to the —_— — Which ſheweth a 
neceſſity to have a care and prepare for the 'exerciſe of Armes 3 That none of theſe 
by their Ulurpation may for ever hereafter ſnatch the Trumpets out of Msſes's hands; 
nor the Trumpet only, but the Sword alſo, nor the Sword alone but the Crown and 
Scepter alſo : Now by this mutual exerciſe of Armes I doubt not but in 2 little time 
God Almighty will unite the affeQtions of moſt againſt ſuch as ſhall exalt themſeves 
above all that is called God: 
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Let me cxcite all to be diligent, in the uſe of che meanes, to make themſelyes able 
and fit Souldiers and Commanders , by often Exerciling, and willing to get com- 
pleat Armies, to be exerciſed m Martial' diſpiplinez confidering how ill it was with 
Frael when there wasnot a ſhield to be found amongſt 40coo men 3 And conſider a- 
gain how worthy of praiſe it was to Martial Diſcipline in Iſae,when they had 170000 


every one able to lead an Army, &c. 
I muſt tell you we have not our peace by Patent, we know not how long it may 


continue, Let war therefore be provided for, as to train up ſomg4o military practiſes: 


If War ſhould come, it is labour well ſpentz If not, it is a labgur well loſt, Long 
preparations make a ſhort" and quick vitory- + 3 

Sc are apt to ſay we haveSouldiers enough,we will all fight when occaſion ſhall 

ſerve; Let me tcll ſuch that they that never tried it, think it a pleaſure to hght, 

and they will !fght ſtrangely, if they have no weapons, and uſe their 

Re Milita, ib, weapons more ſtrangely if they have no 8Kill : It is a ſaying of Vegetiug, 

3-6. 20.' - '' Non depuzna;ſed de fuga togitant, qui nuds in acie exponunthy ad Vulnera. 

Sa Their minds are not ſo much on fighting as fleeing, that'are expoſed 

to War without weapons; and a Souldier may be almoſt as well without thenr as not to 
know how 'to uſe them: 

Now that the Souldjer may not be failing herein , and that his Majeſtie may never 
want able Souldiers in the Country as well as in the Cityz IT moſt humbly beg, and 
crave pardon in preſuming to preſent it, That the Muſter' maſter i every Countrey 
ſhould be a carefifl unbyaſled perſon, an able Souldier, and one whom the Comman- 
ders and Gentlemen love-and affe&t, who ſhould be alwayes by authority to attend at 
ſuch times and places, as ſhall be thought convenient to exerciſe and teach the Art 
of Military diſcipline to all that ſhall willingly 1mbrace it; And if his pay betoo 
little for him,to make it his buſinz(s and to attend upon it: It may be then aug- 
mented without any trouble; and the Souldier will be found much more capable 
tor ſervice when commanded. 

There muſt be exerciſe or elſe mens ſpirits will grow reſtie : what turnes to pu» 
trefaGtion ſooner than ſtanding water ? what is Vertue without Action ? Idlteneſs doth 
neither get, nor ſave; but loſe : Ifexerciſe be good then, thoſe are beſt that tend to 
the mott good : The exerciſes of War ſtep in to challenge their deſerved praiſe, 
which I leave to the moſt Judicious to give them their due in time and place. 

The antient Gawles were (aid tobe the moſt Warlike and- Valiant men-of all Na- 

tions : But how became they ſuch ? It was by the continual exer- 
Caeſars Com. 1.5,G 5, ciſe and uſe of Armes 3 for it was their Cuſtome, to come Armed 
to their Councils. 

Their applauſe ofany Oration was ſignified by clattering'of their Armes,and their 
Oathes taken were uppn their Armes. | 

The Germzines were wont to go Armed about'their negotiations, and to their 
Banquets: | | 

The molt Warlike Nations in the world have accounted it a piece of policy, tobe 
frequent in the uſe of Armes : Why ſhould not the laudableneſs of ſuch martial exer- 
ciſcs perſwade'men to love and imbrace the uſe of them ? 

We read (pme preſidents for itz of Fonathans ſhooting for ſport that he might be 
thereby fitted fo War. And without doubt the Benjamites attained that dexterity in 
caſting ſtones out of a fling at an haires breadth by frequent exerciſe for recreation. 

And may I not affirm, by the Exerciſe of Arms that Empires, Kingdoms and 
Common-realths have come to their heigth and Soveraignty , and have ſo maintain- 
ed their State in happineſs and proſperity ? and by negſeRing of the ſame , they have 
declined and decayed , andat laft haye been made Preys to their Enemies : How were 
thoſe Empires and Monarchies of the Epyptians , Medians , Parthians , Perſians and 
Rymens, eſtabliſhed and greatly augmented by this Military Art 3 And how was the 
Dominion of the Grecian Empire preſerved and wonderfully inlarged by the Art and 
Diſcipline of great Alexander with ſmall Armics of well ordered and exerciſed Souldi- 
ers? How did he vanquiſh moſt great and huge Armies of his Enemics ? Nay a great 
part of the World even contrary then to expecation ? Evech 
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Even ſo on the other fide, the forgetting and neglcing of this Art Military , 
hath got been only the decay but the ruive of many Empires and Kingdoms. 

Now that people that is not incourapged , or rather compelled by good Laws to 
practiſe and exerciſe Arms , or any thing clle belonging to this Military Art; they will 
in 2 ſhort time for want of ſuch Manlike , Martial Orders and Exercifcs, grow into 
Sloth , to Covetouſnels, to Drunkennels , and Vicious Effeminacies, and to all other 
Evils as Nature ſhall incline them unto 3 by the which they in a ſhort time do become 
unfit to be imployed in any War offenlive, and unable to defend themſelves if they 
{hould be invaded. 

Did not God for the fins of the Fews deprive them of underſtanding of t!1'5 
Military Art © Among, other Priviledges he deprived them of, he root from them the 


valiant men of War, the Prudent and the Captains of fitty, &c. When he made chem 
thus uncapablc , then they were firlt of all conquered and utterly (ubducd 2nd rnd 
by the Romany, under their Emperours Veſpaſian and Titi iis Son: 5 tomb nt | von 


of many Natious and Kingdoms that have been rained tor tant oi Order ard Exc:rcitc : 
Spain by the Moors : King Don Roderigo, and many thoulands ot his Nobility and 
people were ſlain by the Arabians and Moors. 

And about the Year 1353. weread that the Princes of Greece, aided by the Deſpote 

or Duke of B/92riz did revolt agaimii Fobx Paleologus at that time Emperour of Con 
fa inople; who tor his (ategy againtt thoſe Revolters entered into a League with Am- 
rat the firſt, and third King of the Houſe of Ottoman, and had his Affitance with 
ten thouſand of his Horſe-men 3 who by their good order and well diſciplined Souldi- 
ers did prevail againli us Revolters , and brought them to obedrence : But what fol- 
lowed? Amurat bcing 1formed of the great riches thole Grecjans had , together with 
their weakneſs, by rcaſon of their diſorder in Military Aﬀairs, tranſported an Army 
over the Aſian Scas into Greece , and by that Invaſion took many Citics and Towns, 
and did atterwards by battle flay the Duke of Bu/garia and Servia, with many others, 
ec. and there placed him(lelt over a great part of their Dominion ; So about touricore 
years after , Mahomet the ſecond Emperour of the Turks ſeeing Conſtantine Þ aleologus 
then Emperour of Conſta#tinople without any ſettled Militia, and his people grown 
laxurious and not able to relilt him by Battle , did in the Year 1453. beliege the Em- 
perial City of Conſtantinople, who within two Months by aſfaulc won the (aid City, 
and put the Empcrour , Empreſs, and their young Princes, with an iatinite number 
of Men, Women and Children to the ſword. 
- I might give agreat many more Inſtances as to our own Country from the Saxons 
to the Normans z and what Hiſtory ſpeaks later of our feives, I miſt leave that co 
our Reformers to conſider how uſctul and neceſſary the exerciſe of Arms is to the well- 
fare of a Nation and prople. 

The Emperour Alexander Scvers that Excellent Prince being very skilful in Go- 
vernment, both in War and Peace , ſpeaking to his Men of War faid ; The Military 
Diſcipline of our Anceltours doth maintain and preſerve out State and Common- 
wealth 3 but it we do neglcct the fame, and make no account of the Orders and Ex- 
ercifes of it, We, our name and Reputation of Romans , and therewithall the Romay 
Empire,are loſt and torgotten. 

Though the frequent uſe of Arms in Exerciſe is moſt commendable, becauſe of the 
ſpecial helps it hath in making us tit and ſerviceable Inſtruments of the Publick well- 
fare: Yet ladviſeit with theſe Cautions, 

Firſt, have a reſpect to your particular Calling, God Almighty feeds us, as well 
as defends us3 ſo 1t any man under pretence of his Exercite ſhall waſte his time and 
means, to the dammage or undoing of his Family; I ſay, ſuch will bring a ſcandal, 
and an il} report upon this worthy defign : He that would manage his Country 
Atfairs with delight and profit, to his preſervation and not to his ruine and deſtructi- 
on, mult imitate thoſe Builders under Nchemiah , who held their Swords in one hand, 
and their Trowel in the other; fo mind your Military Exerciſes , as not to forget your 
neceſſary Aﬀairs at home; without your dependances be wholly upon it , thento 
mind nothing more. 
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Yet Secondly , To have ſuch an intent upon their private and particular concern. 
ments, making them unfit for Imployments, as to impede them in the ſeeking the Pub. 
lick Good , or make themſelves the main end of their Enterpriſe in what they under. 
take,doth degenerate ſo much from being true Souldiers, as to diſhonour themſelyey 
in all thcir Services, and will be the ſole jet to hinder preterment when it ſhall fall. 

And laſtly , Sparts's Souldiers ( I have read) were Sparta's Walls, by reaſon of their 
Concord aud Unity amongſt themſclves z therefore let every Souldier reſpectively 
preſerve Unity in the Bond of Peace, and in ſo doing we ſhall be the better able to 
pray with our Church, To give peace in our time, O Lord, for there # noxe that fighteth 
for us, but only thou, O God. 


Cuae. XXIV. 
Concluſion. 


Humbly crave pardon for what is here undertaken , knowing my 
| own inabilities for fo great a Work ; It Thad ſeen any part of El. 

ton's Pieces , before I had concluded theſe my minor Lines 3 they 
ſhould have been turned into oblivious duſt : But being commanded by 
ſome of our Chieftains, and deſired by others of my Friends to pro- 
ceed thus far (and no fatther ) accordingly I have both granted and 0- 
beyed: It is not in the leaſt to condemn any Perſon that hath gone be- 
fore me , or to boaſt in the leaſt for what is done, or what I know: 
T have obſerved that ſome are moſt excellent for their Pen; ſome in 
their Lingne, and others for execution 5 now what I do want in either of 
the two firſt, the laſt with my blood ſhall witneſs to all thetrue zeal 
bear to my Sacred King , and Countries good , when Commands and 
Occaſions preſent themſelves : In the mean time, to him who is the 
great. King of Kings, Lord of Lords, preſerve to his Honour, good 
of his People, and confuſion of his Enemies, 
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Cuaxy. L 


The Ozginal and beginning of Enſigns and 
Colours, 


O' this Subjc&t I never thought to have ſpoken any thing , but 


this laſt Summer perceiving moſt Enfigns ( having that Honour ? 6 70. 

aſſigned them by Commiſſion ) knew but little what belonged to their Of 
tice 3 and think it a thing of little or no difficulty, but only a Rag or Mark , which 
any man may carry , {o it be born up, cr {wung about mens cars, and ſometimes in 
the tec th of {uch which are next unto them. 

And for the Elc&ion of theſe Officers by ſome new Commiſſionated Captains It 
is not by the greatne(5 of his skill , but the largencls of his body 3 not how able he is 
in his mind , but how ſtrong he isin his Arms3 not what is his Spirit, Activity , Dcx- 
terity , but what is his wealth, and how near he 18 ally<d to the Captain in blood, 
friendſhip, or ſervicc 3 or {ome other beholdingne(sto him, tor this piece of Honour : 
As it this Place deſerved nothing elſe , but a mcer Man, or (ome Friend ; For 
when ſhall you ſce an Enlign almoſt in any Imployment , more than in ordinary 
Marches, or ſtanding till, and obſerving other mens Actions ? When ſhall you ſee 
either Captain or Licutenant, teach the Enſign his Poſtures, or the Dignity of his 
Place, his demeanour before Kings, Princes and Potentatesz and other his ſubje- 
Eon to his Superiours z his State and Gard to his Equals, and his Humanity aad 
Courtelie to his Inferiours, 

4 am ſure that ſome are (o far from making inquiry after thele diſcoveries that you 
(hall {:e fome Enfſtgns let fly their Colours, when they ſhould fink them 3 and fume 
ro ſtoop them to Pelants or Comrades, when Superiours have gone unſaluted : There are 
a great many other abſurdities , but I ſhall hereby endeavour a Reformation 3 al- 
though it may not be to the ſatisfaction of all , yer T will lay open and plain what I 
know of theſe Concerns, as not to puzzle him who is dehirous to learn , nor lull aſleep 
with amazement the weakeſt capacity» 

Therefoze in the tirſt place I ſhall endeavour todeclare the Original and firſt begin- 
nings of Enfigns (or Colours) in the Wars , and how they have grown up by ſucceſſi- 
on, and continue as now they are. 

Jr's true, that the Antient Hiſtorians and Heathen Writers , hold divers Opinions, 
touching the hrit beginmng ot Enfligns : Some deriving of them (eſpecially the old 
Poets) trom Herey/es 3 in inntation of his Lyons skin: Others take the beginning 
from Perit»ow- , the Companion of Hercules in Imitation of hisinchant- Pet fon, 
ed ſhicld; whcrcon was painted the head of the Monſter Gorgoxz on 
which v hotocver gazcd was inftautly transformed jntoa (tone ; But theſe fiftions are 
more moral than true, 

There be others which ſuppoſe, that the firſt Enſign was born or carried before 
Thefeus, when he went to combate with Hippolyta, Queen of the Amazons , whom he 
bravely conqucred and atterward marricd. 

Nov as thele, ſo many other Writers ſuppoſe divers other beginners of this My- 
ſtery: Some lay it upon Mercury, becauſe of his Caducews : Some upon Valcan , when 
he forged Mars 2 Shield , and an Armour z and ſome upon Fapiter , whoſe Enſign 
was Thunder and Lightning. 

But thoſe wiich go much nearer the Truth aſcribe the beginning of this Dignity 
unto Txha/cain the Son of L.iamech, who painted in an Enſign the whole Hitiory of 
his Fathers Actions and Conquzlts, when he conquered ( or rather tyrannized over) 
his weaker Neighbours: And that after hum Faphet the Son of Noah, did the like, 
and cauſe his Actions to be painted out, and born before him in an Enſign, 

But upon the credit of theſe old Poets, Hiſtorians and Rabbins , we may not _— 
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but muſt fly to the truth it ſelf 3 which is ever a faithful and a conſtant Warrant. 

We hnd in holy Writ that the greateſt Chicttain that ever led Army upon the Earth 
was Moſes, the great ſervant of the great God He was truly Dax a Duke , a Leader, 
ſuch a Duke and ſuch a Leader , asatter him (Chritt excepted) was never the like {cen 
in the World ; and the Army which he lead , was the greateſt , {trongeſt, and moſt 
forcunatt” inf Number, Power, and iti all manner of hazardous Actions, that ever 
theWorld ſaw, or the Sun ſhined upon. 

Now we tind this Duke , this Prince over Iſrael , by the holy appointment of God 
himſclf was the firft that began true Martial Diſciplinez tor as hinilelt was General 
over that huge Body 3 ſo for the well diſpoling and governing of evcry particular 
member , he conſtituted and appointed ſeveral Colonels over the ſeveral Tribes, and 
under every Colonel ſeveral Captains, as Commanders in Chiet over particular Com- 
panics , who as Inferiours did execute the Commands of their Superiours, and had 
alſo executed under them, by others, whatſoever they lawtully commanded, that 
was for the good and benchit of the Army. As thus hc divided the twelve Tribcs into 
twelve war-like Bodics3 ſo alſo he ordaincd them ſeveral Enhy ns or Banners , charg- 
ed with twelve ſeveral Marks or Diviſions, under which they marched 3 which by ſy- 
lemn oath and proteſtation they were bound to guard and follow in all p!aces and 
all dangers. . : 

By theſe Enſigns and tokens of Honour , the Tribes were firlt of all diſtinguiſhed 
and known one from another; and by the carriage of them in the held , and their 
waving and proſpects in their ſeveral places , was the dignity of place and precedency 
of greatne(s firſt known; the Elder being diſtinguiſhed by his Entign or Mark from 
the younger , the greater from the leſs, and the eminent and more ſuperiour {rom 
thoſe of lower rank and inferiour. 

Aithough we have a large Baſis to ſuperſtruct our imitations upon , yet there was 
not the general uſe of Enſigns then,as now there is; for theſe Enligns were due only to 
the great Colonel , or chief head of the Tribes, not to every particular Company, 
but to one Tribe was allowed but one Enlign, and after one manner and form 3 lo 
as" Simeon may not carry that of Levi, nor Levi that of Fudab;, but were ticdto 
their own Colours : Allo if that one Tribe were divided into many Bodies , yet did 
they not carry ſeveral Enſigns , but every Body the Enlign of his own Tribe 3 fo that 
Companics were not diſtinguiſhed by their Captains or Chiefs , but by their Tribes; 
nor could they fay there goes ſuch a particular Commander, but there is ſuch a Tribe; 
not there marches Aaron , but there marches the Tribe of Leviz and thus of the 
relt. | » 

Pence , and from this ground was taken up the uſe of the Enligns , or Banners of 
Kingdoms , by which ſeveral Armies diſplay to the World their feveral Nations ; as 
with us in England , we have the Enlign of St. George , (as we term it) which is a 
bloody Croſs in a white field , which ſhews to the world not what private Company 
I follow , but what King I ſerve, and what Country I acknowledge; for howſocver 
private Captains are allowed their Enfigns for private reſpects or diſtinions ; yet 
they are not allowed'(or to be born on foot) without this general Enſign of this King- 
dom: for thus it holdeth in all Chriſtian Kingdoms , and amongſt the Turks alſo , as 
appeareth by their Creſſant or Half Moonin all their Armies , as the Enſign of their 
Univerſal Monarchy. 

Thus you ſee Moſes firſt ( and that by the Commandment of God himſclf ) began 
Enfigns, which by ſuccefſion of titne, deſcended and came down with a more ge- 
neral uſe, unto the days of Maccabeesz for the Tribes then being diſpcrſcd far and 
wide, and made Kings of many (patious and fruitful Countries ; they took liberty 
to alter their Enligns, according to their own fancies: The glory thereof when it 
came to the cares of the Grecians and Macedonians ( for Alexander is ſuppoſed to 
reign inthe time of the Maccabees ) they took to themſelves a lawful imitation thereot, 
and ſo commanded their Captains, tc. to carry in their Enſigns , Devices in honous 
ot their Renown and Conquelis. 

Tyen from the imitations of the Grecians , the Romans took to themſelves the 
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carriage of Enſigns 3 and becauſe they found it the chicfelt beauty and ornament of 
Armics, they made it therefore the nobleft and richeſt ſpoil which could poſſibly be 
taken away trom the Enemy 3 and fo made it an hereditary right tor any man that 
ſhould take ( in honourable faſhion) ſuch ſpoyls , ever after to bear them, as his own. 
to him and his Poſtcrity tor ever. 

The Romans hift brought this cuſtom 3ngo the Monarchy of Great Britain , when 
Ceſar tixſt invaded and got footing into the fame : Howſoever therxe is an opinion 
taken that Brate , vhen tie firlt conquered this Ifland , brought in the Trojan Enligns, 
and other Ornaiacnts of their Wars yct it is certain that through Civil Diſlentions, 
and other Forreign Combuttions , all theſe Honourable Marks were lolt and forgot- 
ten, and only the Romans renewed and brought them back unto memory , partly by 
their glory and example, and partly by their loſs when they were repulſed back 3 who 
left behind them many of theſe {poyls to adorn the Britains : From theſe times hath the 
uſe of Enſigns remained amongſt usz and as the Ages have ſucceeded , and proved 
wiſer and wiſer, and one time more than another , ſo hath the alteration ot theſe 
Emblems ( or Entigns) changed and brought thernlelves into the form wherein they 
are at this inſtant carried z as the Romany varyed from the old Britains, fo the Saxons 
from the Remans, and the Danes from the Saxons : But the Frexch then being the moſt 
refined Nation of all other, altering trom themallz and now the Engliſh having +!rc- 
red all into this preſent mode of Uniformity , they may diſplay them to tte Word 
for their Gallantry. 


Cn AP. II. 
The Definition of Enlians; 


Ft:r the Original » Antiquity , and firſt begivning hath been endeavoured tb 
be made to appear 3 I ſhall now deſcend to the dehnition and diitin&tion of 


them and by what proper names they were called in the bett and moſt re- 
nowned Wars of Chrittendom, and for what treaſon they have held and rc- 
taiged them, 

To begin with the firſt and moſt antient name belonging to Enſigns, I think it not 
amiſs to borrow it from the Roman: ; for although the Hebrews , Chaldeans and Gre- 
cians , were the firſt Inventers, yet the Names and Attributes they gave them , were 
much incertain and uncoaſtant, and as the experience of Wars grew great , and as 
the Invention dilated and ſptead further , ſodid the lignitication alter 3 tor what was 
proper and ſubſtantial in this Age, inthe next was utter]y loſt and forgotten , ſo as I 
ſhall not reit upon theſe Titles or ſignitications. 

The firſt then that retained a conſtant and firm fettlcd name for thoſe Trophies 
of Honour, is taken to be the Romans , who indeed being the greateſt School- 
- in the Art of War, are the moſt worthy to be held for Imitation or Au- 
thority. 

The name which the Romans hirlt gave to the Enſign , or him that carried the En- 
ſign (for to the man was ever attributed the Contents of the thing he carried) was In- 
figne , or Sign bearing , (and (o Enfign-bearer) becauſe they carried in thoſe Enligns, 
Marks, Empreflacs or Emblems , bett agrecing with their natures and condition, ac» 
cording to their own Inventionsz oreliſe the PourtraiQtures of their former Battles and 
Conquelts; either of which was ſo honourable , that indeed they were made Heredi- 
tary; deſcending down to their Children, from Generation to Generation ; And 
no more were called Signs, &#c. but Coat-Armour, or the Honour ot the Families ; 
nor were they of ſlight or dxdinary eſteem , as at firſt 3 neither had men liberty any 
longer to make eleGion of them at their own Wills, but this power was incabinated 
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within the breaſt of Emperours, Kings and Generals, who indeed (under God ) are 
the unbounded Oceans of Honour, they only have the libert y of betiowing and con- 
f5rming Honour at their own pleaſures. | 

Pence it came that Enligns thus carrying of Coat- Armours , were of ſuch reve. 
end eſteem , that men took it for the honourablett place that might be , to tall near 
or about the Enfign 3 and for the defence vf it , no hazzard could be too great, nor 
any torment inſupportable : So that many times the Zcal of thoſe that did defend 
theſe Enſigns, Oc. and the inflamed defire or greedineis of thoſe which ſought to 
conguer and atchieve them , was {0 immcaſurable and unbounded , that an inhnite of 
blood hath been ſhed , and many powerful Armies overthrown , only for the pur- 
chaſe of one of theſe honourable Trophies. 

This when the wiſdom of the Romans perceived , and that thoſe Infipnias were 
not Bugbears to affright, but rather fires , which did inflame their Enemies courage 
beyond their proper natures they forthwith forbad the carrying of any Coat-Ar- 
mour or Device in their Enfignsz but only ſuch flight inventions, as might not make 
the Enemy much the richer by the enjoyment thereof , nor themſelves much the 
poorer by the loſs. 

And hence it followed that the word Infignia was put out of uſe , and they then 
called the Enſign Anteſignia, and made other Devices contrary to all Coat-Armour; 
intimating to the Enemy that whatſoever they got by thoſe purchaſes , was diſho- 
nourable rather than any way worthy of Triumph: And from this word Anteſio1iz, 
or Anteſigne , (forit hath been ſo written in antient Records) it hath been jud ged that 
this word Antient in many places uſed amongſt us, and given to our Enſigns , hath 
been corruptly retained by us; for it hath no coherence in lignification, nor can any 
way be alluded unto this Othcer, more than to his Antiquity and long ftanding in the 
Wars. | = 

But this did not quench any flame in the Enemy , for the Romazs found them 
every way as eager in purſuit of theſe weak and fained Devices , as the greatelt heres 
ditary Coat-Armour they could carry for when in any skirmith Fortune made them 
Malters thereof , they took as great Pride, as if they had ſubdued whole Armies , and 
bare them with as much Pomp and Triumph, as if they had gotall Rome in ſubjeRion : 
which the wiſdom of the Romans, and other Nations looking into , it preſently be- 
came a cuſtom among all their Armics, that thence forth, no Foot Company or 
Chieftain of the Intantry ſhould carry in his Enfign any Coat-Armour or other 
vice what ever, more than the mixture , or true compoſition of two colours,t er 
with the general Enſign of the Kingdom in the moſt eminent corner thereot. And 

after this time the Romans called their/Enſign-bearers no more A4n- 
gage teſignia , or Anteſigne ; but of late only Signiher , from _—_— , to 
lene, © to hgnifiea thing, as being men of ſpecial note and regard; and that 
the thing ſignifying was only a Mark of much Honour, &c. 

The Spaniards and Italians that took all their imitation from the Ropmars , who 
were their great Lords and maſters. do at this day call this Officer Alferes, and make 
acc2unt of him next unto their Captains, not ſuffering any ſecond to ſtep im bc- 
tween them. 

_ The Darch call this Officer Vandragon, os Vandragar, which holdeth with the Game 
tignifications, 

and we of Exgland properly call him Enſign, and in ſome Countries Antient : The 
Arit from the thing, he carrieth ,and the latter from the Honour and Antiquity of the 


Iaftitution : And both may well be agrecing with the tizſt Titles,conceiving bettet 
cannst be invented, 
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CHrae. [IL 
The Onginal of Hozſe and Hozſe Colours, 


Aving treated of the definition andglignification of the ſeveral names which 

belong to the Enlignes of Foot, I will now take leave to ſpeak a little to the 

Colours or marks ot Honour that are born on Horſeback 3; which I find by 

experienced Souldiers to be full as ancient or rather more than thoſe which belong to 
the Foot Companies. 

But omitting all prophane Opinions and vain circumſtances, I find when the chil- 
dren of Iſrael paſſed through the Red Sea, how they were purſued by Pharaob, and 
all his Hoſt, which did conlift moſt of Charriots(which in thoſe dayes were accounted 
Horſemen ) and very properly too } becauſe being drawn by the violent force of 
Horſe, and laden with the (trongelt and beſt experienced Souldiers, they had adoublc 
power to enter into Battalias to diſrank and break their array, and to make their Ene- 
mies to run into a rout and confuſion 3 and though they had not the uſe of our Diſci- 
pline, nor the true managing of the Horſe as we have, yet all their purpoſes and ins 
tents in the uſe of their Charriots, were to the ſame ends, to which at this day 
our Horſe are applyed. 

To theſe Chariots belonged Colours, or Enfignes of Martial Honour; which. 
were called Standards or Standarts, or the Kings Emperial Trophie : Indeed theſe 
were nothing fo general, a3 thoſe on Foot, but more precious and relerved,, as an At- 
tribute only belonging to the King and not to any other. 

Theſe Standards were charged with the Kings Emperial Coat-Armour, and uſually 
born by a Prince or ſome man of high place and dignity, the imitation whereof we 
ſtill purſue and follow at this day , giving it a luperiority above all other En- 
tipncs, 

5 aecks uſc of Chariots was found out, the uſe of Elephants a warlike beaſt and 
of all other the iftrongeſt 3 for theſe cerried cartain little artificial Houſes ( in 
of Caſtles ) on their backs in which were ſome few experienced Souldiers 
ith warlike Enlignes, and weapons by which they overthrew the Foot Com» 
and made paſſage through them in deſpight of all oppotition 3 as you ſhall read 
e Hiſtory of Porus King of India. 

Not long after the Exerciſe of Elephants, was found out the uſe of the ſingle 
Horſe, in thole Countries where Horſes were moſt frequent, as in Arabia, Parthia, 
Perſ12, and Scythiz, for the Afſran parts 3 in Barbary, Ez ypt and Carthage, for the 
parts of Africa z and with us in Europe, in Ruſſia, Muſcovia, Poland, Hungary, Italic, 
but principally and above all the reſt in France, who were accounted in antienc time 
the flowcr of warlike Horſemen, both in number and diſcipline 3 therefore from them 
hath bcen taken our Authority and examples : But now I conccive we may not go 
ſo far tor either, reterring tor ſatisfaction to the preſent mode of Diſcipline in Eng- 
land, tor his Majelties Horſe now in Command it is thought none can exceed 
them. 

J ave rcad of a Gzydyn uſed with the light Horſe in former times : Antiquity tells 
us of Gentlemen at Armes, Launciers and light Horſemen. 

Jn the old Wars the Gentlemen at Armcs belonged to the Kings own perſon, or in 
his abſence to his General only; And the Empreſa of honour that they tollowed 
waz the Kings Standard Royall, being Damask and charged with his Coat- 
Armour. 

Tye Laurciers they had their Cornet io follow, which had Devices in them ac<« 
cording to their commanders plealurcs. 

And then the Light-hor{-mcn had their Guy4m which was ſomewhac long and 
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ſharp at the end but with a lit which made it double pointed much like to our late 
Dragooners 3 but for theſe Guydons I need not ſtand upon, only to ſhew all along 
there were Horſe Colours, as Enſignes of honour uſed. And now the Cornets be- 
ing moſt in uſe withus in England, fer the Horle ſervice I need not decypher the length 


or breadth of them. 


Cayae. IV. 
Of the Digmifie of Enſigns. 


Is Pe Dignitie and eſtimation of Enſignes jn all ages hath been held moſt 
Venerable, and worthy; they have becn eſteemed the glory of the Captain, 
and his companyz and indeed they are no leſs, for where they, periſh with 

diſgrace there the Captains honour faileth, and the Souldier's in hazzard of Ruincs for 

if the loſs proceed either from their Cowardice ( or miſgovernment ) it hath been 
death by the law of Armes to all that ſurvive z and the beſt mercy that can be ex- 
pected is that every Souldier ſhall draw a lot tor his life ( file by file ) fo that one out 
of every file periſheth for it. | 
2+ The nexe Dignitie of the Enſign is, that every Souldier as ſoon as he is in- 
rolled and hath received cither pay or impreſs, they antiently took a ſolemne Oath to 
be faithful to their Colours, to attend them carctully, and to defend them valiantly; 

And that upon all ſummons, of the Trumpet or Drum , or Command of their Officers, 

to repair to them, whereſoever they ſhall be lodged, ſtand, or bez and not todepart 

or {tragle from them until they have received orders, 

3- Lye Enfign hath another dignity, that whenſoever he ſhall enter into City, 
Town,Garriſon,Campz,or other Randeſvouze of aboad, he is to be firſt lodged, before 
any ether Officer or Souldier 3 And not in any mean place, but the bett and moſt 
ſpacious for the drawng up of the Souldiers upon any Alarme and his Quarter ought 
to be the molt ſecure trom danger. 


4 The Enſign hath Dignity of place according to the Antiquity of his 
But in one particular caſe, it hath been judged to be greater than his Capt 
Iendeth place to him 3 as thus, no Captain can receive his antiquity from his jnroll- 
ment, but from the fix hour in which his Colours flew ; for if two be inrolled up- 
on one day, and the latter marcheth before the face of his Enerny with his Colours 
flying, in this caſe the firſt hath loſt his priority, and the latter for ever ater ſhall 
preceed him, 

J have read of another reſolve z Three Captains (or more as occaſion happeneth) 
were all inrolled upon aday, and all their Colours flying z prefently upon a Truce, 
Compoſition or other occaſion there is ſome {mall ceſlation of Armes, and theſe new 
inrolled Captains are Caſheer'd (or diſmiſt ) for the preſent ſervice: Now the two 
firſt that had priority of place not only by inrollment but by flying of their Enſignes,bc= 
cauſe they would not be out of action (to a Souldier the taſt of gain iS pleaſant)cook up- 
on them the Commands as Licutenants of two Colonels Companies ec. which arc 
Captains placcs in courteſie, retaining thoſe titles, and in ſome Courts of War have 
had their Voycesz Now the third all this time taketh upon him no place, but re- 
maineth in Stats quo prizs > And in revolution of time all theſe three Captains afore- 
ſaid are again Commilſionated for three neſfy Companies of their own , the Queſtion 
was whoſe Enligne ſhould fly firſt, and which ot theſe three ſhall have the prioti- 
ty of place ? It was thus anſwered and adjudged by the old Earle of Eſex and Sir Fran- 
is Vere, &c. that the two firſt who had taken upon them Lieutenancies had ut- 
ierly loſt their Superioritics , and the third whoſe Honour flept , but dimi- 
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niſhed not , had precedencic of place, and his Enlign flew before the other ever 
after. 
5. Lhe Enſigne hath this Dignity to have a Guard ever about it, which no other 
Officer hath 3 neither is it to be dihmbogued, or unlodged, without a {pecial Guard, 
attending upon it both of Muſquetteers and Pikes; ( And fo fora Cornet with his own 
Squadron of Horſe. ) Alſo in the held itit be in particular Diſcipline or otherwiſe up- 
on an Alt , or ſtand , at ſuch time as the Army or Company are to refreſh themſelves 
with victuals or . other reſt, in this cafe the Enfigne ſhall by -no means lay his Co- 
lours upon 4he ground , or put them in unworthy or baſe hands, but he ſhall firſt 
furle and fold them upand ſet the butt end on the gy ſupported with the Ser- 
jeants Holbearts, and the Enſign himſelfſhall not go from the view thereof, unleſs he 
ſhall leave a ſufficient guard for them. 

6. An other dignity ofan Enſign 1s, If a Noblemen or an Eſquire will take up- 
on him the Command of a private Company and have no other ſuperiour place in an 
Army, and a mean Gentleman hath the like equal Command but a great deal more 
antient, although there qught to be a reſpe& it they ſhould happen in company unto 
the worth and quality of theperſon; yct the meaner Gentlemhans Colours fhall fly 
be fore the other . 

As this hath been the antient practiſe in the Wars, how then do thoſe Captains de- 
baſe themſclves, and their Enfigns, to ſuffer young Captains to ftep in, ( cither by 
greatneſs in quality or favour ) to fly their Colours before them ,&c. 

7. Every Enulign hath his Digaity,although he is wholly to be at the Captains Com- 
mand, yet in jultice no Captain, nor other Officer can command the Enfign-bearer 
from his Colours, for they are as man and wife , and ought not to indure a ſeparation 5 
nor can he be commanded with his Enfign to' any baſe ( diſhonourable ) place 'or 
A&ion:And hence it is that to this day thisplace, and mark of Honour is held in ſuch 
a venerable & worthy eſtimation amongſt the Spaniards and Balians that they will not 
allow of any ſecond between him and the Captain, as the name of a Licutenant to 
be amongſt them,thinking it to be a ſuperfluous charge and command, becaule itis in 
their judgments a leflening and a batcing of the knſignes Honour. 

But in this although we eſteem an Enſign very honourtble , we in Englau# 
differ from them, owning the place of a Licutenant to be honourable and neceſſary, 
who ought to be a man of moſt approved experience; for he takes from the Cap- 
tain thoſe heavy burdens, which otherwiſe would make the Captains trouble in- 
ſupgggtable , nor can the Enſign diſcharge them unleſs he negleQs his care and duty 
to his Colours, 

8. As for the dignity of the Enſign in England ( not medling with the 
Standard Royal ) to a Regimental dignity z The Colonels Colours in the firlt 
place is of a pure and clean colour, without avy mixture The Licutenant Colonels 
only with Saint Georges Armes in the upper corner next the ftaff; The Majors the ſame; 
butin the lower and outmoſt corner with a little ſtream Blazant, And every Captain 
with Saint Georges Armes alone; but with ſo many ſpots or ſeveral Devices as pertain 
to the dignity of their reſpeQiive places. 

But with us in Exg/az:d, placing and diſplacing is left to the Generalifſimo, &e. 
and © to his ſubſtitutes, or deputies : Itis to me a ridle that any perſon who cannot 
be ſtained with the leaft blemiſh ſhould loſe his advancing honour 3 But kiffing 
$0es by favour. 
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Cunaye. V. 
Of Diſgraces to the Enſign. 


Pere are as many diſgraces that belong to the Enſign as dignities 3 I ſhall for 
| brevity ſake mention but ſome few : all which muſt procced from miltakes jn 
one of theſe three, Unskilful compoſure , Neglizent government, or Raſh 
ations. | 
1- Touching V»ekilfu! compoſure, either in falſe making, or bearing of £.nf1gnes ; 
and that you may be informed for the compoſures thereof, I cannot better it thanto 
declare to you Markhams own words out of his Souldiers Accidence pag. 21. He faith, 
<« There muſt be in Military honour nine ſeveral faces,or complexions, tnat is to (ay, 
<« two which be called Mettals, as Tellow and Ihite,hguring gold and Silyer 3 and ſeven 
<« whichare called prbper colours , as Black, Blew, Red, Green, Purple, Tunnis and 
Ermine. 

« And here it is to be noted that no mettal is to be carried upon mettal : And for the 
« {jgnification of thoſe colours you ſhall underſiand that 

« x, Yellow betokeneth honour,or height of Spirit, which being never ſeparated from 
© Vertue, of all things is moſt jealous of diſgrace, and may not indure the lealt ſhad- 
« dow of imputation. 

« 2, White ſgnifieth Innocencie,or purity of conſcience, Truth,and upright integrity 
«without blemith. 

« 3. Black ſignifieth Wiſdome,and ſobriety,together with a ſevere correQion of too 
<« much Ambition, being mixed with Tellow, or with too much bclict or lenity 
«* being mixcd with White. 

« ,. Blew fignificth Faith, Conſtancy, or Truth in affection. 

« 5. Red ſignifieth Juſtice, or Noble worthy Anger in defence of Religion, or 
« the oppreſſed. » 

0 Gzeen ligniſieth good: hope, or the accompliſhment of holy and honourable 
© act10Nns. 

« 7. Purple fignifieth fortitude with' diſcretion, or a moſt true diſcharge of any 
«© Truſt repoſed. 

« 8, Tinnis or Ft», fignifheth merit, or defert. and a foe to Ingraticude. 

© 9, Ermine, which 15 onlya rich Furr, with curious ſpots, lignitiech Religion, or 
<« holineſs, «nd that all aimes are not divine objects. 

« Rom from theſe colours and therr mixtures are derived many baſtard and dif- 
« honourable colours,as Carnation, Orenge tawny,Popengie, &c.which lgnttie Craft, Pride 
* and wantonneſ1.So that all Commanders are lett at their own pleaſure for their mix- 
© tures, but with theſe conliderations; As, 

& 1. Not to put in his Enfign his full Coat- Armour. 

*2. Not to bearone black ſpot and no more in his Enfign, for it ſheweth ſome 
« blemiſh in the -owner, if the ſpot be round, ſquare, or of equal proportion. 

** 3+ It the ſpot be uncqual , it ſignifieth a Funeral or deadly revenge. 

© 4- Not to carry words in his Colours without a Device; nor a Device without 
* words 3 but Device with words, and the words not-to exceed four in number , for if 
© there be more it ſheweth imperfection. 

** 5. Not to carry more Colours than two 3 except it be for ſome ſpecial note, or 
< the Enlign offeveral Kingdoms, it is a Surcharge and eſteemed folly. 

2- Yaving ſhewed the true Colours, and the diſgraces that may ariſe in the com- 
poſure of them , as mentioned by Mr. Markham, I come to the next diſgraces which 
proceed from Negligence in Gover::ment; as in carrying his Colours furl'd ( or folded) 
up when they thould be flying, or to let his Colours fly, when they ſhould 
be folded up 3 or to dilplay ( or flouriſh them) when they ſhould be carricd without 
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any hand motion3 or to carry them without motion when they ſhould be diſplayed 3 
or to vaile them when they thould be advanced, or to advance them when they 
ſhould be vailed. 

To lodge or diſlodge Colours without a Guard ; or to ſuffer any man to handle 
them that hath not a lawkul authority. Now the avoydance hercot is ſufficient to 
keep any man trom grols EITOIS. | 

3. The laſt diſgrace as to the dignity - of the Enlignis _. 

1. From the rathne(3 and unadviſedne(s of Adtionsz when he is in ſafety out ofa 
phanraſtical bravado to thruſt himſelf inta danger as tocharge the Enemy when he 
ſhould ftand (ill : It is not only a diſgrace 3 but the offence hath been adjudged 
worthy of death, although he may obtain victory by that forward action, 

2. Jf in a March, Battalia, or (ſetting of the Parade, or upon any other Military 
imployments, he ſhall miſplace himſelf, it is a diſgrace. 

. If in a battel, skirmift, or fight where the Enfign is put to retreit, his Colours 
ſhall be furled ( or folded ) up, or ſhouldred and not flying and held forth and 
extended with the left arm, and his Sword advanced in his right hand , his Cos» 
lours arediſgraced and ſuch retreit is baſe and unworthy. 

4+ If the Enſign-Bearer ſhall happen either in battel or skirmiſh to be ſlain, and fo 
the Colours fall ro the ground, if thoſe, or fome of thern next adjoyning threreunto 
do not recoverand advance them up, it is not only a diſgrace to the Enſign, but 
an utter - diſhonour tothe whole Company 3 as I have declared, that it the Colours 
be loſt , there | muſt be a ſevere accompt given for them : And indeed 'a greater 
act of Cowardice cannot be found, than to ſuffer the Colours to be loſt. ' 

There is an antient preſident, but freſh in memory, that in* great defeats when 
Armies have been overthrown, ſcattered and diſperſed fo that particular fatety hath 
made men forget general obſervations z even then, the Enfign benig wounded to 
death, and deſperate of all relief, hath fiript his Enſign from the ſtaff and” wrapt or 
folded it about his body, and (ſo periſhed with it : This Entiga cannot be {aid to be 
loſt, becauſe the honour thereot was carried with his freed Soul into Heaven, ' to the 
poſſeflion of the eternal fort tor ever: Now in this particular the Enemy cannot boatt 
of any Triumph it then purchaſed, more than every Sexton may do when , he robs 
the dead of his winding ſheet. 

Thus it hath been reported that Sebaſtian King of Portugal dyed at the battel of 
Alcazar: And I have read of many of our brave Engliſh that thus dyed at the renowned 
Battel at Newport , and have heard that many have ſo done in the Army ot our late So- 
veraign of ever bleſſed memory. 

5. And laſtly, Ifany man ſhall recover the loſt Enſign and bring it away flying, #$c. 
no matter how low in condition the man is, if the Captain upon any atter confide= 
rations beſtow» thoſe Colours upon ſome other man; it is a diſgrace both to the 
Captain and his Enſign , for he doth injury to Vertue anl diſcourage Ya- 
lour. 

Obj. But ſome may obje& that upon compoſition with the party deſerving, the 
Captain may diſpoſe of his Colours where he pleaſcth ; 1 confe(s it true, but jfthig 
compoſition be forced it is injurious 3 And if it come by a voluntary conlent of thie pax- 
ty, it is baſc and moſt unworthy in him alſo, 
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Cuape. VL. 


Of the right uſe and o2dering of the Enlign 02 Co- - 
7 och the Poſtures and Flouriſhes there- 
| uuto belonging. 


S to my beſt Remembrance, I have given you a Catalogue of the Diſgraces, 
A fo I hall here inſert as tomy knowledge the true ule of the Enlign, w ereby 


hoſe injuries may beavoyded. 

L Snd firſt, tl Theta that in all extended Marches (and not drawn into 

a Body ) as when they march either into a Friends or Enemies Country ; or otherwiſ: 
are conducted to ſome remote Randeſvouz 3 here the Enfign.Cor Colours) ought to be 
half furl'd (or folded) up , and balf flying , ſhall be ſhouldred and born a little croſs 
the Enſign-bearers neck , with his hand extended a good diſtance from his body , and 
his left hand upon his fide or hilt of his ſword 3 this is texmed a marching in 
State, 
2. If he ſhall enter into any City or great Town 3 then he ſhall unfold or open 
his Colours , and Icc them fly at full length, and carry them in his right hand cloſe 
under the hoſe, rwith a lofty hand and extended arm : This is a marching in Tris | 
umph ; but if the wind blow ſtiff, or there is a weakneſs or weariſomnels in the | 
Entign-bearer , then he may ſet the butt end againſt his waſte and not otherwiſe 3 and 
is to have but one hand upon his ſiaff in any march whatever, 

3. Jn all Troopings the Enfign ſhall ever be furl'd and carricd in the ſame Poſtures 
as the Pikes ought to be. 

. When the Company is drawn up into a Body , the Colours muſt be flying 3 
WM by the Way, incaſe the General or ſupreme of the Wars, or any Noble Stran- 
ger worthy of reſpe&,do come, immediately upon his or their approach, the Enſign- 
bearer in all humility is to bow the head of his Colours , waving them with the bow of 
his body, and toraiſe both it and himſelf.up again : And as the aid perſon ſhall paſs a- 
way , the Drum ſhall beat, and the Colours ſhall be diſplayed : This alſo the Enfign 
fhall do in all Marchings, or other motions of Civil Exerciſes, where your Superi- 
Ours paſs by you , or you by them : Nay itis expedient and fit ſb to be done to any 
Gentleman, that is your familiar z for it is no more but as the vailing of your hat , 
or giving your friend a courtelie. . 

5. Row when the Body is drawn up into Battalia and the Enemy within view 
thereof, then every man being in his place is to expreſs all the Gallantry he can, and 
eſpecially the Enfiga-bearcr either in diſplaying his Colours ſtanding , marching , charge 
Ing, and retreiting ( 9t retiring , ) and all theſe ought not to be done at one time, but 
when the bodies arc joyaing , and they muſt be done with great reſpeR , for to uſe 
the Poſtures dire&ly to the motion or ſtanding of the Body and not to do as I have 
ſeen fome in ordinary Miiitis Diſcipline , that have but one or two motions of their 
Colours , upon and for all occaſions3 as if true Honour had ſuch weak inventions ; 
this without doubt is moſt baſe and unworthy. 


To pzoceed to the Poſtures of the Enſign. 


_- They arein general as followeth , ſo well as I can expreſs them 3 for they are better 
19 execution , and to be taught by example , than any pen can deſcribe them. 

I. To change them with a plain wave from hand to hand. 

2- Lo change them with lofty turns from hand to hand each hand performin 
their turns before you deliver them, as from the right to the left , and trom the [ck 
to the right, as at firſt, 
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3- From the right hang with a waveand lofty turn jutting the Colours upon the 
lett ſhoulder, and railing up with the fame hand again ,.and with lofty turns to dc- 
liver 1t iuco the left hanc, that ſo thereby you may execute the fame upon the right 
(houlder , and after the turas , ro deliver it into the right hand, as at tirit, 

4+ With (and from) the right haad with lofty turns throw your Colours under the 
Ictt arm, recovering them ſpeedily back with conceived Floriſhes, you deliver them 
into the left hand : you may exccute the ſame with the left hand. - 

5. With turns or flourithes you bring the butt end of the ttaff to your left hand 
turning the palm of your left hand outwards ( bur not tor the reception of it) and 
with the Came hand only throw it off upon its turn with a flouriſh to deliver it into 
the left hand, and to perform the fame with the lett hand , and deliver the Colours 
into the right hand, as at firft, 

6- With lofty turns bring the Colours over the head down right (but not too low) 
before, and railing it again , with the fore-turn and back-turn over the head , chang- 
ing of hands and delivering as before. 

7. From the right hand deliver into your left hand with the palm of your hand, 
uppermoſt , the butt end of your liaff turning it backwards upon the left ſhoulder ; 
and turning it over the head with the {ame hand, you dcliver it into the right hand 
after the ſame manner, which being performed with the right hand you procecd 
to the next. 

8. From the right hand with lofty turns , fore-turns and back-turns , youdcliver 
your (taff into your left hind , and wheel it withthe ſame hand on the fame tide, and 
after your recovery to deliver it into the right hand , performing of the ſame and 

rocced, 
: 9. From the right band upon the left ſhoulder , raiſing it and turning with its back- 
eurn into the neck; with its returns and lofty florithes over the headyou deliver the 
Colours into the left , and with the left hand upen the right ſhoulder you exccute the 
ſame, delivering them into your right hand as at tirſt, 

10, *Tis by ſome termed the Figure of eighth 3 that is with the right hand the half 
wheel on the left ſide, and [o back on the right de, and then delivering it into the left 
hand to perform the (ſame. 

11+ To turn it round the head oftentimes upon the palm with your fingers of your 
right hand, ſo recovering it, with lofty floriſhes you deliver it into your left hand 
to perform the ſame, and fo delivering of them into the right hand. 

And if it be your pleaſure to be compleat in the Exerciſe of them , you go back to 
the tenth, and ſoconclude with the hilt. 

And in your concluſion I have ſeen ſome to furl them up as they diſplay them , and 
{o toopen them again. 

But to furl them up in the field it is moſt ridiculous. 

Dtbers there are that I have ſeen toround them oftentimes about their middles R 
but F cannot juttific it upon anyMilitary account. | 

Dthers I have ſeen, that thinking to diſplay their Colours bravely delivered them 
from hand to hand under leg z I muſt boldly inform (ach as uſe it , that *tis a de- 
baſement to the Captains Colours, and an unworthy Ac in the performers of it. 

I told you of ſome particular Poſtures and proper for the Enlign-bearer to obſerve. 

1. Standing , when the Body ſtands , you are co diſplay the Colours, to and fro 
in a direc circle, and changing from hand to hand, and no more , without you arc 


- commanded to ſhew the excellency of your parts 3 but be ſure to be well guarded when 


you (hall be ſo commanded. 

2. Jn marching; the Poſture is to diſplay the Colours with the right hand only, caſt- 
ing the Enſign (till forwards, waving it cloſe over and by the right ſhoulder , never 
crofling the Body , but lil! keeping it flying on the out-lide of the right ſhoulder. 

3. The charging Poſture is to carry the ltatt extended ſtreight torward before your 

dy, waving it to and fro as high as your boſome , being ready to give the afliftance 
or aid with the left hand for the preſervation of your Colours , or to offend the Enemy 
if occaſion require. 

B b b 4. Tie 
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The retiring oz retreiting poſiure is a mixture compounded of the three former 
for in the tirlt retreit, or drawing, away of the Company, he ſhall uſe the polture of 
marching : but if the Enemy preſs near upon him, he thall ftand upon his guard, and 
uſe the polture of charging 3 and 1n fine, having quit himſelf of danger, he {hall uſe the 
tianding polture a little, and then march or troop away, according to the dirci- 
ons of the commander. 

And laltly, when the Enſign returns from the field, and is to be lodged; in former 
times the Licutenant had the Vanguard 3 but that I ſhall not inſiſt upon, becauſe I have 
obſerved it to be left oft by able Souldicrs. 

The Captain leading them out of the field, and coming near the place intended to 
lodge his Colours, Convertsthe ranks of Muſquetteers of both diviſions to the right and 
Icft outwards and joyns them 3 and being ſo tix2d, the body of Pikes ſtand in the reer, 
and the Enſignin the head of them, the Captain betore the Colours, with the Drums 
and Serjants guarding the Colours on each tide, and the Lieutenant behind, the En- 
ſign bearer, and a/l being advanced, ſhall troop up with the Colours turl'd torhis lodg. 
ing or quarters3 and as he approacheth thereto,he thall with a bow to his Captain carry 
in his Colours zthen the word (hall be given to all the Mulquetteers to make ready 3 that 
being done, they ſhall all preſent, and upon the beat of Drum, or other word of com- 
mand, give one intire Volley; and then command every Othcer to goto their quarters, 
and to be in readineſs upon the next ſummons, either by Drum or Command. 

It may fall out, that time will not permit this large circumſtance 3 then the whole 
company bcing drawn up in a body ſhall troop up'to the place, where the Enfign ſhall 
quarter, to (ce the colours ſafely lodg'd, which being efteced, the Muſquettecrs (hall 
with one intire Volley diſcharge their Muſquets, and fo depart to their retpeCtive quar» 
ters; commanding all upon the next ſummons to be in readineſs, &c. 

And I might here adde the funeral poſture : if for a private ſouldier; the Enfign-bea- 
rcr is to march in his place on the head of the Pikes, with the Pikes trailing revers'd, but 
the Colours furl'd and revers'd only : But it it bea commander that is to be interred, he 
is then to march juſt betore the Hearſe, 'with his Colours revers'd, &c. 

If Ihave writ any thing amiſs, or omitted any thing as may prejudice the honour 
of the Enlign, I beg your better advice, for it was in the years 1641. and 1642. that[ 
mindcd any of theſe military actions 3 therefore tor any error herein, let the length of 
time plead my excule: Bowever, I could wiſh that every Entign would but obſerve 
theſe rules, he would then the betcer know his own worth, and what duty licth incum- 
bent upon him and being caretul in the performance of them, his own honour will 
be diſplayed in his Colours, 
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Sir Francis Vear's notes of Direction How 
far every mans office in aReglinent 
doth extend, and the duty of eve- 
ry Officer. 


1. The Office of a Collonel. 


dizrs, and men of War, of what degree ſoever they be, that do put themſelves, 

._ Or are by ſuperior authority put and ranked under his Regiment, are all 
torc{p-t his commands, and obey him as fully as they would the chiefctt. 

2. A'ſo, Hc (hall ſee all orders, commands and direions, which are delivercd him, 

by the publick ofhcers of the Army, for Guards, Watchings, or any thing elſe, for 

matter ot juſtice, or for ordering of the Troops, executed. © Furthermore, If he him- 


felt tind any mutiuy, or diſcontented humours tending to mutiny, or extream outrage5, 
gT 


I. : , Very Colonel is to command all his Officers, Captains and other ; And all Soul- 
ut 
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or diſorders, or ſhall by any of his Captains, Officers or Souldiers be informed of any 
ſuch,be (hall fort”-vith advertile the Generals. And if he find any other fault,negligence 
or (werving fr: m either directions g1Ven, Or the policy of the Army fet down; he ſhall 
{traight way acquaint them, by whom ſuch directions did come, or were brought unto 
him, or ſome other ſuperiour Othcer, it he can conveniently acquaint them withit, and 
ſhall produce the party {o oftending, with theWitnefſes and Proofs,that order may be gi- 
ven forthwith, and jultice done 3 and it he fail togive this information of any thing he 
knows or hears, he thall be deeply faulty : Or if any ſuch thing paſs without his know. 
ledge, he ſhall be thought of worſe Government than were fit fora man of his place 
and charge. 

3- Alito, In Lodging, every Colonel ought to lodge as near as he can in the midft 
of the quarter aſligned for the Regiment, becauſe he may beſt give direRions for the 
whole. 

4+ Jn marching, he ſhall be at the end of the Regiment that is neareſt the Enemy 
(that is to (ay) in the head of a Regiment going towards an Enemy, and inthe rere- 
guard going trom the Enemy 3 and he ſhall not go from thence except it be tor orde- 
ring, of his Regiment or ſome extraordinary occations. 

5. Þnce every week the Colonel ſhall call together all his Captains, and ſhall en- 
quire of all oftances in his Regiment z and examine the nature and quality of fuch of- 
tences, to prepare the cauſes for a more ſpeedy hearing in a Court Martial. 

6. All Colonels ſhall repair toa Court Martial, as often as they ſhall be warn'd, and 
ſhall be aſſiſtant to the Lord Martial, in the cauſes that ſhall be there in queſtion 3 or 
belonging to the juſtice of the Army. 


2. The Office of a Lieutenant Collonel. 


1. The Licutenant-Colonel, when the Colonel is in preſence, is to affiſt and obey 
him, in ſeeing all the directions that are delivered by any publick Officer, or ſuch as 
ſhall be within the Authority of a Colonel to command, executed. And in the abſence of 
the Colone], he ſhall have the command that the Colonel hath himſclf. 

2. Deis to lodge cver on the right hand of his Colonels lodging, as near to the end 
of the quarter as conveniently he may. | 

3- Jn marching or imbattailing, whenſoever the Colonel is in nd En 
the hcad of the Regiment, he ſhall be in the reer 3 and when the = fo > —_— : 
Colonel ſhall be in the rereward, he ſhall be in the head. Ward, fo : 200. 


3. Of the Office of a Serjant-Majoz- 


2+ Þe ſhall in the preſence of his Colonel or Lieutcnant Colonel be afſiftant to them, 
or either of them,in ſeeing all orders, and directions executed and performed, and in the 
abſence of them both,to have the ſame authority as the Colonel himſelf:He ſhall lodge on 
the left hand of the Colonel, as near the end of the quarter as may be with conveniency. 

2. Jn marching or imbattailing he ſhall keep as near the end of the Regiment as he 
can, ſometirnes on the lide,that fo he may overlook the order of the March. 

3- Ye ſhall come to the Serjant-Major-General to reccive the word from him, if 
there be no extraordinary cauſe to hinder him; And when he hath received the word, 
he ſhall deliver the word cver to the Serjants of every company in the Regiment, who 
areto come to himi for it, 

4 2s he doth rece1ve direCtions for marching, imbattailing and placing of guards 
trom tize Major-General ſo he is todcliver the ſame tothe Captains of the Regiment, 
and cal] thoſe to whom it doth pertain, and ſee them executed. 

5- Every nig; "e .5 to vitit all the guards of that Regiment, and to keep turn of 
Watches, marches an 1 going tothe Wars or ſending Troops (or companies) upou 
fervice, to the end that buth the labour and honour may be equally divided. 

Bbb > © By 
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By che way you may obſerve : whereas the Serjants of every company are to be 
afſiltant to the Serjanmt-Major of that particular Regiment for the dividing of their fe- 
veral Corporalſhips or ſquadrons, files or half files, for the making up of any body, 
torm or tigure according to directions, Oc. 

So the Serjant-Majors of Regiments, are to affiſt the Serjant-Major of an Army, tg 
bring in what divitions or bodies ſoever ſhall be called for 3 and the Serjant-Ma. 
jor General is ſo todo to the Martial of the Ficld : And that his daty may be performed 
with all careful ſeverity, the Scrjant-Major is allowed his Hakncy to (peed it from 
Company to Company, to ſee that every Company be in his true tormz and not tg 
ſuffer any man whatever through Pride, Stubborne(s, Negle&, Covetouſneſs of Pil. 
lage, or by any other dilitory, and weak exculc, to break out of his rank, or to diſpro- 
portion any part of the body, by any rude or uncomely polture, but ſevercly to rebuke 
the ſame, and compel a ſpeedy reformation. 

But out of an*Arimy, both in held or otherwiſe, then the office both of a Serjant- 
Major and Marſhal ſhall be in himſelf; he ſhall ſummon Courts ot War, with the af- 
fiſtance of his Captains, to proceed to trial againſt offenders, he ſhall proportion all 
allodgments, encarmpings, and with his belt skill fortific the ſame; and ſhall upon 
tight draw the battel (yet with this limitation, to take direions from his luperior Of- 
hcer, &c. : 

And as you ſee he is to take care of all Watches and Guards about that Regiment; 
ſoit chere be no greater Officer than himſelf, there to give the word, and to appoint 
the Court of guard and Sentinels z but if there be a ſuperior Othcer, then the Serjant- 
Major fall receive it from him, and ſogive it to the Captains and other ſuch interior 
Officers as ſhall have the guard that night. 

In ſhort, a Scrjant- Major ought to be dutiful to all his Superiours by whom he is 
to be directed”: he ought to be an experienced Souldier, and of a valiant and undaun- 
tcd behaviour. 


— — — — — 


4. The Office of a Quarter-maſter. 


1. He ſhall in all changing of lodging,attend the Quartermaſter General,and take the 
place afligned by him for the quartering of the Regiment, in ſuch form as the Quartc1« 
maſter General ſhall dire& him, and there he ſhall appoint lodgings to the Colonel 
and the Officers according to their places that they are totake in the Regiment, both 
m townand held. 

2. Pe ſhall lodge ſuttlers of that Regiment in the hindermoſt part of the quarter, at 
ſuch diſtance as the Quartermaſier Gcneral ſhall appoint. 

3. Pis place is to lodge on the back fide of the Quarter, behind the lodgings of the 


Licutenant-Colonel. 


4- The Dffice of the P2oboſt. 


1. De (hall (ce all Proclamations,Orders,or Decrces that ſhall be publiſhed by the Pro- 
pon of the Army, likewiſe to be publiſhed in the Regiment whereot ke is 

rovoli, 

2. Alſo he ſhall keep all the Priſoners committed tohim;and once a week give notice 
tothe Provolt-Martial-General of all the Priſoners within his charge, and ot the caule 
of their committance. 

3- Furthermoze, He ſhall overſce all the Victuallers of the Regiment, that they fhall 
neither at unreafonable prices, nor at unlawful hours ſe]! their viduals, and (hall on 
the other {ide be watchtul that no wrong be done, and it any be, that forthwith the 
party doing wrong, ſhall be brought before ſome officer that hath Authority to yield 
redreſs,and to that end he (hall go about the Quarters once every forenoon, once in the 
afternoon, and once 1n the dead time in the night, if it may beconveniently pertormed. 

&o 
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4 Ye ſhall have an accompt given him every night of the Vidtualer, what vidual 
is in the quarter, ahd he ſhall carry the notes thereof tothe Provoſt-martial of the 
Army- 

+ Þe (hall when preys ( or booties ) are brought in, after the Provoſt-martial 
general hath divided them to the Regiments , divide them to the ſeveral Companies 
he is Provoli-martial ot. 

6. Peis to (ce the quarters kept clean and ({weet 3 all garbage 'and filth buried ; no» 
thing that may annoy the quarters ſuftered to be at ſuch a ditiance as ſhall be appointed 
by the Provoſt-martial of the Army. | 

7. Ye ſhall lodge in the midſt of the Victuallers of the Regiment. | 
\ 8. Pelhall come to the Carriage-matter for direQions where the baggage of that 
Regiment ſhall march, where they ſhall afſemble, and what wayes they ſhall go, 
which directions he (hall perform: and after he hath given the firſt- place to the Colg- 
nels baggage he hall place by turn the reſt as the Companies do: march. | 

9. Alſo he ſhall.ſce the wayes made for the Carriages accompanied with men ſut- 
ficient, and with inſtruments to help and amend every thing that is amiſs in.thg 
wayes, or Carriages, and if any carriages be unable to go, he ſhall provide that it may 
be no hindrance to the relt, 


The Officers of a Foot Company- 
1: The Office of a Captain. 


x. Pe hath proportmonably the ſame Command over his Company, as a Colonel 
hath over his Regiment ; and fo alſo all his Ofthcers and Souldiers are to.obey him. 

2. When he recciveth his Company and his Arms he is to choſe his men and to ſort 
them to his Armes as he thinks fit , ec. | 

3- Þe ſhall choſe his Officers ſuch as cither have had the like place before or are of 
Experienceand good government, or ſuch as have mad? themfelves known to be-tit 
tor the like. 

4+ Ye (hall divide his Company into Corporalſhips. 

5. Be ſhall take care and labour to teach all his Souldiers the carriage and uſe of 
their Armes, to keep their order in marchings and imbattailings, and to underftand 
all manner of motions and the beat of the drum, and to this end he ſhall have uſual 
times of Exerciling, which ſhall be once a day at leaſt, till his men be perteR. 

6. In the marching of his Company alone he ſhall be in the head of his Com- 
pany going toward the Enemy, and in the Reer-ward coming from an En- 
nemy- | 

7. In Marching withthe Regiment, he is to receive his direQions from the the Ser- 
jant-major of the Regiment,( and to carry the ſeveral ſorts of weapons as ſhall be by 
himdireRed : and toevery one of the divifions of his Company appoint ſach an officer 
as the Serjeant-major ſhall dire: ) and for his place it ſhall be where the Serjeant-ma- 
jor ſhall aſſign, 

$. In imbattailing heis to order his Company as the Serjeant-major ſhall direct 
_ and to be himſelf where his Colonel or ſuperiour Officer ſhall appoinc 

im, 6 

9- In lodging he ſhall take that according to his degree and place in the Regiment, 
and (ee chat be ordered according to direQion. 

10. Be ſhall have his quarter kept ſweet for healthfulneſs, for quiet,. for order, 
eſpecially in the night. 

L 1+ If his whole company be to march he ſhall draw off his company and ſtand in 
arms, attending the dire ions of the Serjeant-major. | 

12. When he is brought to the place of his guard, he is to take the direQion of 
the Scrjcant-major of the Regiment, for the placing the Corps du guard {ctting his 

Ccc Sentinels 
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entinels, and ſending, forth his rounds, and to fee his dire&ions performed, and 
not to abandon his Guard till he be returned, or whatſoever is diſcovered or brought 
to the Court of Guard where he is, ſhall by himfelf be ſent to the C.—— of the 
Watch; and he ſhall make goed his if he be not by a Superioux Othcer commanded 
to retire. 

13. Jfhe hear or know of any mutiny, or diſcontented humour tending to my- 
tiny, outrage, or diſorder committed by any of his company, or within the quarter, 
he ſhall forthwith advertiſe the Colonel of it, or ifhe be in the way, ſome publick 
Officer of the Army, and ſhall arreſt and bring forth the party ſo offending,and all 
ſuch witneſs and proofes asare to be produced, of which if he fail and know it, 
he ſhall be held very faulty, and if ſuch eſcape him he ſhall be held anworthy of his 

lace. 
14. Ye ſhall ſce thoſe of his Company that do better than their fellowes, advanced 
and incouraged accordingly, and to all he ſhall doe right, both in cheir place, and 
things thatare due unto them, and ſhall as far as in him lieth take care for the com» 
forting and preferving them that are hart and ſick. 

15 Jn mattee of ſervice he ſhall do all that is commanded by any ſuperiour Officer, 
that hath authority over him, in the beſt ſort he can; without either exceeding his 
Commiſſion or doing leſs. 

16- Wyen he is alone with his Company, he ſhall be very diligent and careful both 
in his march and todgings, and ifhe be put to any extremity, he malt look to make an 
accompt 3 therefore he thall de his uttermoſt both by judgment and by valour to free 


lus Company , &c. 


2. The Office of a Lieutenant. 


1. Pe ſhall when the Captain is preſent be aſſiſtant to him in ſeeing all direRions 
performed, that are commanded by a ſuperiour Officer, or all fuch as his Captain hath 
authority tocommand 3 Andin the abſence of the Captain he ſhall have the ſame 
authority as the Captain hath. 

2- Jn a march if there be no Company but his own, he ſhall be ac one end of the 
Company when his Captain ſhall be at the other, and if the Company ſhall march with 
the Regiment he ſhall take ſuch place as ſpuperiour Officers ſhal aſſign. 

3-Pe is to lodge on the right hand of the Captain as near the end of the quarter 
as may be convenient ; And hall in all feryice, and at all times help to keepths 
Souldiers in diſcipline and obedicnce 3 and ſhall pertorm all things commanded him, 
or upon occalion necefiary to be done with valourand judgment. 


3. The Office of an Enſign. 


1 Be (hall when the Captain or Lieutenant be preſent be aſſiſtant to chem, or ci- 
w- of them , and in their abſence he hath the ſame authority the Captain 

at. 

2. Int his march he is to carty the Enſign, and to take ſuch place as ſhall be afſigned 
him; and if his Company be alone , he ſhall upon entering the quarter, going out of 
his quarter, going upon the guard, or upon the ſight of an Enemy , carry his Ex 
ſign advanced and flying 3 and if he march with the Regiment , he and all other En- 
figns of the Regiment ſhall do as the Colonels Enſign doth. 

3+ An tight he ſhall never carry his Enſign Advanced and flying, without offering to 
uſe itin any kind of offence , being a ſign for a Company to gather by, and therctore 
fo be preſerved, for which cauſc he may uſe his ſword. 

4 It he march with other Enſignes he ſhall take the place as ſhall be aſſigned 


him, 
<. Thx 
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The Enſign ſhall never turn his face out of his order, or ſtart from any danger, or 
forſake his Enſign upon pain of death, 
6 Wyenſoever the Drum ſhall beat for the Companies gathering, he ſhall be in the 
phce and ſhall {ce the Enlign well guarded, or be ready to match or do auy thing 
for the ſervice» 


4- The Office of a Serjeaut- 


1-Af all the Officers before named be out of the way by any accident,the Eldeſt Serjant 
is to Command the Company next. 

2-In afſembling the company he ſhall ſet every man in his place,and if any be miſfing 
he ſhall ſeck them out, and have power to corred thety ( in theabſence of his ſuperi- 
or officer } and if any be defeRive and cannot be found he is to! acquaint his Captain 
{ or chief officer) of it, : 

7. When ihe Company are aſſembled and (et in ordet,he ſhall march on the outfide, 
where he may bcit ſee the order of the march,and take care and charge of their ſeveral 
Corporallhips. + 

4+ Though it be uſual to underſtand the uſe of Armes,and all things that belong to a 
Souldier, and though by cuſtom he is to lead the Muſquetteers to fight eſpecially in a 
lone Company, (inall which caſcs heis to follow the directions of his Captain or the 
ſuperior Officer in his abſence,) 

5. Pet for his more particular direFions how to lead his Maſquetteers after he 
hath brought them up to that ground, and in that number, and order, that his Captain, 
or ſuperior officer hath commanded him ; he ſhall make every man to come up cloſe 
to him, and he ſhall fee that they take their level and diſcharge to good purpole 3 
And he hall ſce that they keep their order, as well in going on as retiring. 

6. If he be joyned with other Companies , he (hall follow the direRions of him 
that commands in chicf, and carefully look to that part on which he is aſſigned 
fo attend. 

7.Tye Eldeſt Serjeant ſhall lodge in the skirt of the quarter right behind the Captain, 
4nd the other in the fame fort right behind the Lieutenant, and if more, right be- 
hind the Enſign : And intheis Quarter they arc to viſit the Souldicrs and their Lodg- 
ings, and tolce them orderly and quiet. 

8. Peis to fetch the Word from the Serjeant-major of the Regiment and to deliver 
it to his Captain, Licutenant, Enlign, and Corporal that is of the watch 3 and if the 
whole Company watch he is to attend, and to ſee the place where the Sentinels are put 
out, and to vilit them all : If they watch by diviſions or Corporalſhips , then he ſhall 
lad them,and bring them to their Guard,where he ſhall alfo attend upon any extraor- 
dinary accaſions by the Command of the Captain of the watch. 

9. And while he is there, to advertiſe the Captain of the watch if any extraordinary 
diſcovery or accident of importance happen. 

10. Pe ſhall deliver fuch Munition either of Vidtuals, or of War to the Corporals 
of the Company, as he ſhall receive from the Sexjeant-Major of the Regiment. 


The Office ofa Cozporall. 

r. Though it very ſeldom happeneth that he hath the charge of the Company, yet 
if ſuch an accident ſhould fall out that all the (uperiour Officers of aCompany ſhould 
be abſent, then the Command doth belong to him. 

2. To his place belongeth properly the charge of one diviſion or ſquadron of the 
Company 3: he is to fee tham well exerciſed in their Artes, and that his deport- 
ment with them may be Souldier like ; he is todeliver them Munition of Vituals of 
Armes, heis to govern the Watch, and to divide the labour of his Souldicrs equally 


either in watch, work os ſervice, and to take earc in every refpe& to do the duties of 
agood Souldier, 


Ccees 3- Whor! 
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3. When the Dri beateth to gather the Company together the Corporals ax 
immediatly to be ina readineſs themlclves,and to call together their Divilions,and with 
them heſhall repair to their Enſign, and ifany of them be wanting without leave, they 
ſhall give notice thereof to the Captain and ſhall proſecute their ſaid abfence tothe 
puiſhment of them. 

. Þe ſhall have a third part or a fourth in his diviſion, which being divided intg 
files he ſhall himſelf be leader of the chicf file; and is with the ſame alwaye3to take 


- place on the right hand of his diviſton. 


5- Ye ſhall in any caſe of default cither of leaders orjbringers up ſee that chey be ſup. 
plicd by the -next. *-- 

6. In marching or fighting the Corporals of a Company have no Command, but 
of the tile that each of them leadeth: they are to ſce the opening of their files, or 
ranks, or to double the ſame, to follow the ſound of the Drum, and to obſerve every 
other miotion that ſhall be commanded by the chief Ofhcer 3 Alwayes provided that 
he ſtart not out of his place nor uſe any Command of himſelf. 

7. Ye is' to obſerve the beat (or ſound ) of the Drum, and ſhall fee them fully fur. 
niſhed of their Arms, Powder, Bullets, Match ( or Flints ) and all things elle that 
ſhall be neceſſary for the Armes they carry: whereof the Serjeant is to ſupply 
them. 

$. Ye is to be lead by a Serjeant to the place of his watch, and from him to receive 

the word, and dircions in what manner and where he ſhall place his Sentinels, as well 
by day as in the night,which he is to ſee performed. 
- 9. Yig Sentinel being placed he is to let none to paſs his Guard without the Word, 
unleſs it be to the Captain of the watch , or the Serjeant-major , to whom after he 
knoweth them, he is to deliver the word to the firft Round. He ſhall direct the Sen« 
einels that every one do the like; he ſhall fee them changed at due time, and ſhall now 
and then viſit them unlook'd for. 

x0. Ye muſt warn his Sentinel to give no falſe Alarms, but with as ſmall a noyſe as is 
poſlible to advertiſe his ſaid Corporal, who upon an extraordinary occahon ſhall put 
his diviſion 1n Armes and give notice of the danger diſcovered to the next Guards, and 
to the Captain of the watch. 

T1. Þe ſhall make good the place of his guard until he be called from thence, and 
not to ſuffer any of the Corporalſhips to leave the. ſame till he be relieved 5 And 
he ſhall fullfl all commandements for the entring or going forth of any Soul- 
diers. 

124 At the coming of his relief he ſhall put all the Souldiers in his diviſion into 
Arms', and ſtand ready to receive them, and when his Sentinels are relieved, march 
to his Quarter. 

13. If during the time of Watch, any of the Souldiers under his Corporal- 
ſhip ſhall offend, he-is to commit him, or to acquaint his chief officer there- 
with. 

14. If by any occaſion the Company remove, and he be drawn from the guard 
before the twenty four hours be expired 3 and that the lame Companies lodge again 
within the'fame time 3 then ſhall the ſaid Corporal with his Souldicrs be in readinels 
to watch out the reſidue of the time,and in ſuch place as ſhall be appointed. 

15. As a Corporal is next in degree to a'Serjeant, {o in behaving himſelf well he 
may pretendto the place of a Scrjeant when by any accident it may be yoid. 


The Office of Lanſpzizado. 


1. Next to the Corporal is the Lanſprizado, who is in theabſence of the Corpo» 


ral to do his ofhce. 

.2: Yis own proper place is to lead the left hand file of the ſame diviſion and to 
have his own and the files adjoyning tothe ſame in care obſerving their orders, as 1s 
ſpecified in the Corporals office. 

| The 
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The Office of a D2um. 


There ought to be two Drummers at leaſt in a Company,both of them perfe& in e- 
very neceffiry beat ( or ſound ) thereof, which by turns are to do all the fer- 
vice belonging to their place 3 and theretore in the tield or Garriſon, one of them is 
togive attendance to the Quarter, though the Company were at that time free trom 
any duty. - ' 

u Tye Drum having warning to beat for the gathering of the cotnpany; ſhall go 
beating from one end ot the quarter to the other, twice 3 and then he ſhall repair tothe 
Enſigns lodgings. 

—  z- While the Company march the one mutt beat conſtantly and by turns caſe each 
other. 

4-Wyen the Company ſhall be joyned with others,the Drums fhall take place by the 
appointment of the Drum-major,and ſhall beat the ſame point of War , and oblerve 
the ſame time that Drum doth, that is next to the Colonel or Chief Offcer, 

5. Jt isthe Office ofa Drum; when any of the Company are taken priſoners, to in» 
quizt after them, and carry their Ranſom, which he may do boldly, after he hath re- 
ceived a Paſsport from the General, or Commander in Chief of the Army where the 
Company is : An4 when he ſhall come near any place of the Enemies,he muſt beat (or 
ſound ) thrice, and not approach $00 near till he be by ſome of the Eacmy 

| fetched in. WI 
| 6. Þe is only to make his etrand known, and not to diſcover any thing ofthe 
eſtate of the place from whence he was ſent which may be prejudicial to him 
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_ Military diſcourle, 


Whether it be better for 


ENGLAND 


To givean Invader preſent battel, or to temporitc 
and defer the lame. 


FS it is familiar and common amongſt men to be diverſc and contrarie in 
opinion 3 eſpecially in every doubtful and queſtionable matter, ac- 
g cording to the old ſaying , ſo many men ſo many minds : every man 
2 muſt cherefore prepare himtfelt with a good and equal contentedneſs to 
endure what others do cenſure and judge of his poſition, as cither their 
=> rcaſon ſhall lead them or their ſenle and humour carry them. Neither 
ought any man challenge greater prerogative to his opinion than he bringeth with 
him authority of rcaſon tor the ſame : And ſeeing that reaſon, joyncd with experi- 
ence, is the only guide to dire us in all affaires of Action, whercunto all our opinions 
and judgments maſt be reſtrained, we muſt ſubmit our private conceipts to be ruled hy 
reaſon and experience. In things of great importance and weight. as it behoveth us 
to be very conſiderate, before we relolveand et down a certainty which we intcnd to 
purſue 3 ſo in this matter of War , are ſome points {o diftcult as may miniſter occaſion 
and queſtion of long, debate, unle(s thoſc controverſies be commended to men of ſtayed 
and approved JuJgment, who are not carried away with corrupt and common opini- 
on.but adv:(cd and perfwaded by the greater ſtrength of reafon, conhrmed by experi- 
ence, and prelidcnts of the like examples : And by the way give me leave to declare 
my opinion, that no man can fect downin writing a rule or methou, preciſcly to be 
obſervzd in War,thc ſame being rather to be printed by a long practice and experience 
in a Souldiers breaſt, to be executed, as time, matter and place may munitter, that 
upon the accident of any( in which chere may be then required a new torm and order to 
be uſed accordingly ) It is held for a maxime That a Prince cannot ny way more 
dangeronfly hazard his Realm and Country, than by giving an Invaccr Battel at his 
fr{t landing, as hath been heretofore an uſual cuſtome. 
And lince it is among things of the greateſt importance that rnay concern a Prince 
and his kingdom”, a people, their liberty and goods, it is to be conſidered = ” 
folv 
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ſolved upon before-hand by what means an Army Royal coming to invaid and conquer, 
might be bet prevented and defeated. 

The accultomed Order hath been by firing of the Beacons to put g, dal ef 
the Shire in Arms, and preſently all the forces to repair to the lan» 914 an a 
ding place, and thefe without delay to give them battel. 

But becaule there are other opinions, the reaſons of each opinion ſhall be ſer down 
and then a reſolve with ſubmiſſion to better Judgments ſhall follow, - 

Such as hold (or maintain) this old accuſtomed order alledge (beſides the good (ſuc. 
ceſs that many times it hath taken) in reaſon alfo it is the belt dealing with the Ene- 
iny at his landing, before he hath tirm footing, and betore he hall have leiſure torank 
his men in due order of battel, -and before he thall be able to nag Ordnance, Horſe 
and Carriages, and that a very few men thus in time ſhall be able ,, might be ſo if th 
to give greater annoyance, and do greater ſervice upon the Ene- Znemy would acquaing 
my than ten times ſo many, when the Enemy is landed and fetled you before where bs 
in ſirengthand order with all his Horle, Ordnance and Catriages. 9/4 land, 

They alſo adde theſe reaſons enſuing tor confirmation of their cuſtome. 


The Reaſons. 


Firſt, The fury of the Countrey upon the firſt firing of the Bea- The greater fury, the 
cons is great 3 every man (pro aris & focis) violently running down fer reaſon 3 there- 
to the Sea fide, to repel the difordered Enemy at the firſt confuled J ,on þ- wow. uppreſſed = 
landing; which fury, it ſuftered to grow cold, we ſhatl not fo ealt- +1, yes vo ol 
ly inflame again. ; | inflamed. 

Secondly, While the Enemy is landing, if he find any difficalty He is « filly Lovalit 
or danger (being in boats) they are ready to retire to their ſhips a- that wpon a difficulty 
gain ; But if they be once landed with their Artillery, &c. it is wil make @ rerreit, 
not then poſſible tor them to retire to their Ships again, without extream danger ot their 
lives upon the retreit, and thediſhonourable loſs of their Munition, &c, And there- 
fore necctfity compelliag them to hghe, and all hope ot eſcape by flight being then ta- 
ken away from them, they become ten times more dangerous Enemies to deal withall 
than bcfore. 

Thirdly, Every man knoweth what great advantage they have, 7# is nogreat difficulty 
that have a frm footing on land, to encounter an Enemy that muſt *? _ — _ both 
land out of boats, in confuſed (tragling manner, and therefore e- ſtrongly and orderly. 
ver, and ſpeedily will gu to enjoy the benefit of this advantage 3 whereas, it we ſuffer 
the Encmy to land, and put himfc!t 1 Military order, he becometh more terrible un- 
fo us, | 
Fourtbly, There is in this Realm (as in all States divided in Re- #* « wot the fight of the 


3 bo Ws : . , Enemy which T4 
0 = r 5 havi J _ 
ligion) no ſmall -umber. of Trayterous minds , who having time cauſe them 10 diſcover 


to confcr, and {ceins, 41 enviny of force then landed, may and themſelues, but bis 
then will diſcover theiw Mai:ce, which on the {uddain they dare not proſp. rows ſucceſs wpors 
nor cannot. the firfl combat, which 
, for that reſpe# is to bs 
MED avoided. 
Atiother Dpimon. 


Some others hold this old cuſtome of running to the Sea fide to be but a barbarous 
cultome, void of Order, and Warl:ke Dilcipline, very perillous to our (elves, not 
Rurtful to the Enemy, but rather a mcans to lole allz and theretore wilh by ſpecial Com» 
mand that ordcr of repair to the Sea fide be reftrained and the Enc- Suffered to land quiet+ 
my ſuffcred ro land quietly:and in the mean time todrive and carry ty becauſe the Enemy 
away all Catte),. Victuals, Forrage, Carriages, &c. and certain Would land whether 
places of Randeſvouze appointed, (ſome diltance from the Sea fide) 29% Wow'd or wo, 
trom whence they may march in a Warlike manner and Order 3 and foby carrying 2- 
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way all victuals and fortifying of Streights and Paſſages to weary the Encmy in time, 


OE Eee At 


The Reaſons of the Second Opinion. 


Firſt, It is ſaid the invading Enemy bringeth a ſele& Company of Diſciplin'd 
and well train'd Souldiers whom we ſeck to encounter with a contuſed multitude of 
men untrain'd, in which match there is no compariſon, but lols certain. 

Secondly, It is ſaid an Enemy of force meaning to land will do it indeſpight of us, 
and then the Countrey offering to repel them, and finding themlelves not able, grow 
much more teartul, than if quietly without reliltance we had ſuftered the Enemy tg 
land. 

Thirdly, Where we ſuffer the Enemy to land we may drive away all proviſion and 
Cattel further into the Countrey, and then maintain (treights and paſſages well fenced 
and fortitied 3 ſo as the Enemy (hall be enforced to approach us upon our own ſtreygths 
and fortifications to his great peril. and danger. "Mo 

Fourthly, They ſay, in this manner we keeping Victuals from him by land, and his 
Majeſtics Navy alſoin the mean time keeping the Seas, the Enemy tor want of Vidtua!s 
only ſhall be forced to retire, and glad to withdraw himſelf it he can. 

Further, It is alledged how doubttul a thing Battel is, and how dangerous a thing 
fora King to commit his Crown upon it, and theretore is that temporizing courle ex. 
tolled. 

Theſe are thought moſt cffcFual reaſons to impugn the ſpeedy repair to the Sea (ide, 
and to maintain the other Opinion for ſuftering the Enemy to land quietly, and by 
driving and carrying away ViGuals, and forrage and fortifying the [treights and paſa» 
ges, by time and famine to weary the Enemy. 

But having weighed the reaſons on both ſides, and by experience of formet invaſions 
examining the ſucceſs and ſequel of the like attempts, it is adjudged not ſafe, and there. 
fore not to allow of confuled and diforderly running to the Seca lide, to <ncounter 4 
ſcle& well trained Enemy invading 3 and ſecondly, neither is it ſafe to ſuffer the Ene- 
my quictly to land all his forces,munition, &'c. It is by ſome conceived that a middle 
(or a mean) courſe far more fſcrviceable than cither of them both may be taken, 
whereby the benefit of that old cuſtome may be embraced, and the diſorders of the 0- 
ther (well noted} may be reformed, and no advantage to annoy the invading Encmy 
omitted, as by thele following reaſons may be judged. 


Zeaſons and Reſolutions againſt the ſecond Opinion. 


It i ſubje® to invaſi. Firſt I ſay one of the chieteſt forces of this famous Iſland of Er- 
on norwirhflanding: it glaud conliſteth in this, chat it is fortified naturally wich ſucha 
- = meant but our Trench(or ditch) as the Sea is, whereby it is mot ſo ſubject toinva- 
avy ſhould annoy | : "1 Bog = | 
them both before, ang 110N as other Countries lying on the main; which ſingular bench 
in landing if thty can, and peculiar advantage to our Countrey is utterly loſt if we ſaffer 
the Encmy to land all his forces, &c- and take firm footing on the Main. 
raked mats at Secondly, Whereas this noble liland hath ſuch a number of 
there is no comradifli- Mariners and good Shipping both of his Majeſties Royal Navy, and 
on. alſo of Merchants, as may hope with good ſucceſs to encounter on 
Sea the force of any forreign Enemy : Now if we luffer the Enemy quietly to land, and 
then temporize aftcrward (according to the ſecond opinion) we loſe a great part of this 
our ſtrength, 
Rather by ſuppoſition —Mhirdly, There is no man of any experience, but knoweth with 
than by experience. what danger men land out of boats, if there be any ordinary force 
(before landing) to refilfi them 3 for if any ſtorm ariſe the Sea atone tighteth for us, and 
with but {mall rcliftance on land may drow great numbers of our invading Encmy. 


Fourthly, 
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Any ſmall Trench on Jand (hall lodge Muſquettcers 
dots many ot wg ny a$1n boat ſhall ofter to land, 
> the n approach the ſhoar. | 
or os —_— before they can have time to put themielves in 
Order "what an execution may a tar lels number of well armed 
men do on them, betore they thall have time to unite their for- 
""Gaoia Aſter the Remnant ſhall land, if they be not all drown'd 
Nain, or repel'd in or before their landing, how eaſic a matter ſhall 
it be fora few well Armed Souldiers, to put ſuch a contuled, di(- 
rſcd, ſcattered, Scea-beaten Company to the ſword, betore they 
ſhall be able to advance a Standard, or put themſelves in order ot 
e l 
_— all this, if his Majeſties forces faowld not in time be af- 
ſembled of ſuch {trength as to be able before landing to give them 
battel, yet any mcan torce (aſſailing their Ships while cheir men 
are in landing) cannot but greatly annoy them, it not utterly detcat 
wr In moſt places if (except the Enemy bring his tide jultly 
with him.) he cannot land, and then if part land, and any mean 
refiltance made to give impediment to the reſt, till the tide pals, 
their divided forces may more ealily be defeated. | : 
Alſo, It is no (ma!) time that 1s requihte to land ar Army with 
Horſe, Carriage, and Ordnance, Munition, and Victuals : with- 


ont which an Invader (hall never be able to prevail: And then it any ' 


mean refiltance be made at the landing, it much prolongeth the 
ſame time, ſo as any ftorm happening, the Winds, Tides, Shelves, 


Xo ſmall work ts eu) 
treuch all the landing 
places aboutEngland, 


True, -if the Enemy 
would ngt refaſt you 
with a far greatey 
force than can poſſibly 
be gathergd together on 
ſuch a ſuddain to en- 
counter him, 


A ftrong Imagination 
upon a weak [uppoſi» 
" 


FOR, 


N9 intendme nt but our 
Navy ſhou'd: impeach 
them upon alt aſſays. 


An Invador will both 
forecaſ® and prevent 
thoſe dangers. 


Tou grant him viltu- 
als enough if he can 
land, you f-4 be ſhall 
find houſes, aud Barns 


Rocks, Bars, and Seas hight tor us; (in our favour, and to the ruine of our Enemies ;) 
and cheretore F utterly difallow that opinion, to give an Enemy leave quietly to land, 


and then by device to temporize afterwards. Rs 

Further, It any (ach reſolution by the Prince and people be ta- 
ken, that the invading, enemy ſhould be ſuffered to land quietly to 
ſpoil and burn at his pleaſurez and the inward forces of the Coun» 
trey not permitted, even at the firft landing to come to their ref- 
cues, it would caule (nodoubt) the Inhabitants of the Coalts to a= 
bandon their Towns, and leave the Frontiers deſolate ; which'the 
wiſe Kings and grave Counſellers of this Land have everto fought 
to make populous, by granting many privileges and immunities to 
allure Inhabitants on the Frontiers, 


But touching driving, or carrying away of Victuals, and lea- 
ving the Countrey walte, thereby to'famiſh our landed Encmies, it 
isa thing more cafily withed than pertormed. 


I confe(s in T--/and where molt of their ſubſtance confilteth of 
Kine, it is calily done. 2” 

But in this rich and wealthy Countrey of England it is not poſſi- 
ble but that the Enemy (if he be once landed with all his force) ſhall 
hnd houſes full of provitions, and barns full of all kind of Forrage, 
and Corn all the Country over, unle(s the'King ſhould command all 


tobe waſted with nre, which prelident we tee (eldome or never, 


put in uſe, neither in the Wars in France, Flanders, nor in any for- 
mer invalion that we read of, for it will make the Prince odious, 
and alienate the Subjects minds, therefore not to be uſed but upon a 


It hehoveth an Inva- 
dey to be as wary 0 
burning and ſpoiling 
as your ſelf, iff be 
make himſelf odion; 
to bis 0wn party, 


Tet the Company come 
down to the Randeſ- 
vour? as fot as they 
can ſo they give m9 
battel. 


No great difficulty; 
though wt eafily done 
as wiſhed, 


By which retreitiug 
and driving away of 
Viituals and keeping of 
ſfreights and paſſages 
they Barve and weary 
them that follow them, 


That t5where the prince 
1s a Tyrant otherwiſe 
be ſhall be obeyed in al 
things that tend to the 
preſervation of hs 


Count: oy, 


great extremity, when all other means fail : and here in Englandabove all other Coun. 
freys it may woilt be done, for our Towns be poor, weak, and unprovided and unfor- 
tied 3 the Countrey tull of habitations, populous, rich, and abundance of a!l commo- 
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dities- 


In the Low Countries by reaſon of their great ftore of ttrong well fortified 


Towns, they might much more eafily drive and carry to their Citics ( at hand) 


1 grant for Forrage 
becauſe they came int 
harveſt, but all other 
viituals came out of 
the Towns bebind their 
backs: 


all victuals and forrage, &c. And yet when the great Army of 
the States: and Don Fohn were in the Field, not withſtanding 
all the Boars and Country People were fled and retired, to the 
next walled Town, and had knowledge long betore of the ap. 
proaching of the Armies, yet were they not able (o to drive 
and carry away their Vitals and forrage, but that the Enemy 
found Barnes full in every place, as the Enemy was never forced 


to forrage four miles from their Camp : So dithcult, or rather impoſſible a ching it ig 
tocarry away our viduals or forrage, or leave the Enemy a waſt Country. But if 


Here he ſpeakes as if 
the Enemy by br 
landing were ftr aight 
maſter of the Field 5 
and no place left 6 
but walled Town! 
16 guard our Cattel 
and Vittualls. 

By reaſons and pre- 
fidrms it is proved 
that an invadeurs 
landing cannot be pre- 
vented, 

Too late to fbut the 
Stable when the Steed 
is flollen, 


here in England we ſhould drive or catry away our Victuals of 
Forrage to the next walled Towns, the Enemy being quietly 
landed with all his Munition ſhould have his chief defirc, know- 
ing not only how weak and unfortified our Towns are, but alſo 
how unprovided of all neceſfarics to abide a Siege; as it fortiti- 
cation on a ſuddain could be made. 

Wherefore it is wiſhed that all provident meanes ſhould be 
uſed to give the Enemy all poſſible annoyance before and at 


' his landing. And by no meanes to ſuffer him to land quietly , of 


to truſt to that temporiſing courſe, which is rather to be practi. 
f:& when all other means fail, than to be relied upon at the 
beginning, It is grantcd perilous for a detendant Prince to hazard 
his Crown upon a Battel, and more dangerous for men unirayned 
to encounter expert Diſciplined Souldicrs, and molt perilous to 
as that have no ſtrong Towns to make head if we loſe the Battel; 


Therefore it is no part of judgement to wiſh our Prince to give an invading Encmy 
Battel with all our forces , how well prepared and ordered ſoever they be 3 but the 
meaning is to have fuch proviſions in every Shire, as we may be able readily on a (ud- 
den to give the Enemy all annoyance poſlible before ; and at his landing, whilſt 
the inward forces of our Country may the better aſſemble, and put themiclyes in 


Military order to proceed after as ſhall be moſt convenient. 


IJ Reply to the reaſons afozeſaid. 


Now to come to the queſtion, and matter propounded, whether it be bctter to 
fight with an Encmy at his landing or to defer battel. 


A Diftingwiſber be- 
Fwixt an Enemy In- 
vadoy , and an Ene- 
my Borderer. 


I will firſt diftinguiſh between an Encmy Invador, whom we 
do prefuppole would be a conquerour to alter and change the 
ftate 3 and another Enemy Borderer , who either to procure a 
new quarrel, or to revenge an old wrong , may ſupport ſome 
ſmall company by ſhipping (or dwelling upon the maine )and make 


incurfon into a Country only to burn, and ſpoyle ſome part thereof ſuch an Ene- 
my may be fought withal at his firſt appearance or landing, becauſe thereis a 
means and likelyhood to repulſe him again; with the only aid and firength of the 
Frontier forces, as hath been already alledged, Viz. That if the Enemy ſhould intend 
but to land and burn ſome houſes,and villages near the Sea coat 3 for the prevention 
thereof as much as may be, it were good to appoint only thoſe, that dwell within 


Theſe may be term- 
ed wuhe forelorn 
bope. 


two or three miles of the Sea fide to repair chither to make re- 
ſiftance, and for their ſuccour to appoint the Horſe men to 
draw down to the Plains next adjoyning , who may alſo give 
them ſtop tor ſiragling far into the Country , and though you 


ſhould receive a foyl, there is no danger, for his intent is not todwell and tarry by 


it, 


But for an Invadouras there is difference of his intention and force,ſo muſt you 


make allo'a difference in the incounter and prevention accordingly, who if he can- 


not 
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not be defeated by our Navy ( is alwayes preferred by the firſt trial, although it be 
hardly gathered to the contrary againſt me ) which citherI ſay might by contrary 
winds or other accidents happen to miſs each other, and fo the 

Enemy cowe undiſcovercd upon our Coaſt, or otherwiſe 4s the Earl of War- 
might land 1n delpight of our ſhipping, then my opinion was to =_ _—_ L.{ are” 
reftixain the Countries diſorderly running down to the Sea Coalt, |, eths ths was 
as a thing very dangerous, being not able to withſtand their land- y 
ing tult, becauſe it was faid, fuch an Enemy would land more men within three 
hoars , than would be meet in reaſon for you to fight in three dayes 3 ſuch a while 
will it be, before the Country can come down to the Sea fide, as hath been ſecn by 
inany falſe Alarms given to the Country tor trial of the readineſs thereof, 

Next becauſe it is Impaſſible ſo to man the Sea coalt round, as that an Enemy 
( meaning to land and burn only ) might be prevented, for that he will make ſhew 
to land in one place, and { the Country being drawn down thither) may ſuddenly 
weigh Anchor and Saile further in tew hours, than your Army that you haye pro- 
vided in a teadinel(s, can march well in two dayes. 

As for example, The French made a ſhew in King Henry the eighth's _ oy 
days as though they would Land in the lile of Fight or Portſmouth, == your prepared 
| & tinding the Country drawn down thither by means of the Kings —_ "A e pre- 
being there,hoyſed Sayles,landed & burnt at Brighthmeſteed in Suſſex, 

& in the Downs in Kent,and after returned and landed in the Ifle of Wighe. Then ſeeing 
the Enemies remove trom place to place,isſo ſpeedy,and his landing place ſo uncertain, 
and the knowledge thereof before hand impoſlible ; I would fain know how ſtrong a 
reliftance the Country can be able to make upon the ſudden , againſt an Invadour, 
that will land a thouſand or two, at one inſtant, or rather which hath imbar- 
qued. his men inveffels of fo {mall draught, as the men may leap a ſhoar out of them, 

The Opponent meaning to ſail ſafely betwixt the two Rocks of Scylla and Charybdis, 
imagineth he goes clear when as he firiketh upon both 3; who ſeeing to diſlike of 
giving Battel, would have the Country drawn down to make reſiſtance and impeach 
their landing. IT would thereupon ask this queſtion; if the men you ſend down be once 
in tight, whether you think it not requiſite to ſecond them,and if you ſecond them, what 
do yoy elſe. but ingage your (elf tro Battel; if you will not ſecond them, then do you 
molt barbaroufly expoſe your men to the ſlaughter and butchery of your Enemy : 
How great a diſcouragement that would be toyour people, and what inconvenience 
might follow , I leaveto your Judgement to conſider. 

Buc from! whence proceedeth this opinion of the neceſſity or convenience of a raſh 
and ſuddain incounter with an Enemy at his landing , but from an exceſſive fear and 
doubtfulneſs conceived betorechand that all the Realm ſhould be in hazzard to be loſt, 
ifthe Enemy were but once ſuffered toland, and have firm footmg, Which ima- 
gination groweth for want of skill and judgment in Martial actions, and therefore 
we ſeek to prevent that by a deſperate and diſorderly tight, which we might more 
ſafely remedy by a defenlive, and leſs dangerous courſe, as may appear by the ex- 
amples of a weak Ship, and a battered Town which both by ſuffering themſelves 
to be centered and affaulted, the one by her cloſe tights, the other by new intrench- 
ments, do give the entered Enemy the greater toyle, even then when they think 
themſelves poſſeſt of all . | 

Beſides a King that isin bis own Country may be ſupplied with infinite Num- 
bers of Pioniers, who in tew hours may rear earth works to triple his force againſt an 
favadour ( as is well known to him that is a Souldier ) whereof he ſhould be utterly 
deprived, by that molt barbarous cuftome heretofore uſed and yet maintained 3 
I mean of that diſorderly running down to the Sea fide, to give an Invading Enc- 
my batte}, at his tnſt landing. 

Whar reaſon had Spain to attempt the Conqueſt and ſab- 4 
vertion of this Realm, but that they preſumed, we would _-_ boyo of oh 
affuredly rely upon our oldCuſtom of giving chem Battel at their by Battel. we oats 
landing: which it we ſhould do, there would be great likelihood 3 4 
Ece xz In (k 
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firſt that we ſhould loſe the ſame, and ncxt having loſt the Batte], 1 tcar that the ſyb. 
verſion of this famous Iſland would enſue, For an aſpiring King that hath a great 
faftion within a Contry may preſume beforchand to carry the ſame, it he be aſſured, 
that the people thereof will give him battel at his firklanding, Thertore it youwill avoid 
an Invation and the danger of a Conqueſt, let it be known to the world that it js 
an error, whercby you might imbrace thoſe advantages, and the benefit that our 
Country affords,and you ſhall undoubtedly avoid the trouble of the tirft, and be free 
 _ from the danger of the laſt. We read that Scanderbegge ( ne- 
CN "gait yer theleſsthat he expected the Invaſion of ſo puiflant an Enemy, 
: as was the Turk,) thought it nut good to leave any great Army of 
Force to give him Battel ;but only certain fſele& bands ( or Companies of Foot) with 
Troops of Horſe, & the foot too lightly armed, & caufing all the trontiers to withdraw 
themlelves,their Cattel, Corn and Subſtance into the ſtrong and fortyhed places of the 
Country did with ſuch fele& forces face the Enemy on the. frontiers, by : keeping of 
ſtreights & paſſages, making ſuddain attempts in the night, & ſuch other times as by 
Spies he found the Enemy carelcſs,and fo with a few people (or imall force)by time,fa- 
mine and expences he wearicd the Enemy and cauſed him to retire, that otherwiſe in 
Battet might have gotten the victory, and fo in ſhort time commanded the whole 
Country. Wherefore I would not wiſh any Prince to adventure his Kingdom that 
way unleſs he be weary of the ſame Battel being the only thing for an Invadour to 
ſeek; and on the contrary for the invaded to avoid and ſhun, for the ene doth hazzard 
but his people, and hath alot to win a Kingdom, and the other in lofling of the 
Battel endan gereth his Crowns 
The Opponent diſalloweth of a confuſed diſorderly running down to the Sea 
ſide, and yet would fight with them in their landing, which isa thing impoſſible. For 
if you tarry time to put men in order, ( which you mult of neceflity do by reaſon of 
the Countries flack afſembly)then will the Enemy land in the mean time and fruſtrate 
your purpoſe, unleſs you were made acquainted long beforchand, when and where 
he intended to land , and where you may make your ſuppoſcd Trenches you have 
declared, to lodge your men in. There be ſome alſo that conceivea great advantage 
of the Enemics weakneſs coming from the Sea, and of their landing out of Boates 
diſorderly, which when it ſhaH happen to come to trial, it will cafily appear how far 
they are deceived of both: for who knoweth not that even all men coming near 
the (hore, and ſmelling land, become well and found again of their Sea ficknets. Allo, 
what numbers of men will be landed at one inſtant in Boats, Gallies and other Veſ- 
{cls of ſmall draught, and that ſafe enough, thoſe that have been imployed in like 
actions, can teſtitte. And as touching Rocks, Shelves, contrary Winds,&c. which 
is ſaid may fight for us, we muſt not build upen ſuch uncertainties, for an Enemy 
will beforehand fo ſet down, and lay his plot, where he will make his dcſcent, as 
that none of all thoſe accidents ſhall give any impedement to the ſame. What other 
advantages our Country mcn may havecither of their Courage, 
Strength and courage or goodnefs of their cauſe, without knowledge, and order, how 
availeth much beivg to diſpoſe thereof, will rather be an occafion of their overthrow, 
goyned with hill and : ; k l 
order #0 diſpoſe of {148 means of the Victory, But eſpecially a few to hight againſt 
them. | many, difordered againſt ordered , Countrey men againſi expe» 
rienced Souldiers; the odds that the Enemy hath of you there- 
in, will-be much greater than your imagined advantages. And albeit that I con- 
fc(s, our Country men have a ſhew of defire to frght, ( as having as great, natural help 
of irength, courage and ability as any other Nation ) yet can it not be denied, 
but that in the Artificialwe mult needs be defeCtive, for want of uſe and Pradtice, 
theretore not to beſufftered to run. down to the Sea fide, in that confuſed and ac- 
cultomed manner unleſs it might be done with a compleat number of choyce men, 
conducted by a skiltul leader that knoweth how to make his fight upon the beſt ad 
vantages, and to retire them orderly again to their leaft hurt and diſcouragement; 0- 
therwſe I do altogether diſallow, of that general repair to the Sea fide. But 1a- 
ther to make your aſſemblies tive or fix miles diſtant with all your Foot forces, and 
to 
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toattend them in the plaines, with your Horſe ; for whiatſoever men reſolve wich 
themſclves betore hand,and what minds foever they may ſeerh to put on, when they 
(hall be driven to make th;ir wayes through the vollics of ſhot, having never bten 
acquainted withthe game betore, it may cither make them pinch courteſie through 
the trangerels chereot, or at leaſt having taſtcd of that ſauce ( and finding ir bitter ) 
may (pread rumours to diſcourage a whole Army for oftentimes the tame and bruits 
of a repulſe maketh others as tcartul thac but hear of it, as thoſe that have been in 
the Action and born the blows themſclves. How unlikely then it is, that you 
ſhould profit your fclves by that means or inipeach your Enemy, may cafily ap- 
cars 
: But let us come to examples, ' for it is not ſufficient toſay by experience of former 
invaſions, &'c. not alledging any. Where can it be remembered that a ſtrong 
Encmy. proffering to land, hath been prevented by the Frontier forces ? 1 think tew or 
none, who be avouched , unleſs the prefident of the Prieſt of | 21 
Saint Margarets near Dover (hall be admitted for otie, of whbm - Prief of Sains 
. . KY / "TY ; argaret with bis 
the old Fletchers retain a memorial iti honour of their Bowes; jg,” nd Arrows. 
who is ſaid with his Bow and Sheat of arrows to have 
kept down the Frexch men that offered to land in a.nar- Who came for freſb 
row paſſage up the Clitt near Dover , -where they tound a gate rare a wu ſap- 
falt barred and lockt to liop the fame. And he ftanding over Pe 
them, on the top of the Clift, played a tall Bow mans part, when as in theſe 
dayes the French had not any (hot but ſome few Croſs-bows, that could not deili- 
ver an Arrow halt way up the Clift to him; and fo it was given out that he 
kept them down till the Country was conte down to the Sea tide to tepell them 
back to their Boats3 or rather 1 ſuppoſe ( my (elf knowing the place ) when they 
ſaw the gate was fo faſt, as they could not ſuddenly break it open, they returned be. 
fore their coming. But yet I mult confels the Bow bare the bell, before the 
Divel ( I ſuppoſe } ſent the muſquet, ee. out of Hell. 

But here left the Authour be miltaken, he prefers the force of the Harquebuz and 
Muſquet, far bctore the Bow, yet in judgement doth not diſillow the Bow buc 
rather judge the ſame to be a ſerviceable and warlike weapon, as well in Town as 
Field, aud alchough it be not greatly pertinent ro this queſtion, yer it may be con- 
venicnt to conlider here, how and wherein good uſe may 
be made of this weapon : firſt in the field againſt the Horſe mcn, , Toe wſe of the 
though it be ſhot atthe higheft random, only with the weight how ſerviceable, 
of the fall it galleth both Horſe and Man ; and though the wound 
be not morta}, yet both Horſe and man are hereby made unſerviceable then and 
long after; it they eſcape death. Secondly , in rainy weather when men come 
near together it 15 a good weapon, Thirdly in the night time it is a ready and a (e- 
cret ſhot, &c. and the uſe ot it may be good in the torcing of the Enenites 
Trenches, in fallying out of Town: or elſe, Fourthly, at an ailault when all the 
defences are taken away m any Town , you may deliver your Arrows 0- 
ver the wall and ſhroudly gall your Enemy with the fall of them. Fitthly to 
ſhoot Arrows with wild fire, to burn gate or drawbridge, to tire thatched or 
ſhingled houtes. When our Engliſh Army was before Paris thole of our Commanders 
wiſhed they had brought Bow men over with them; and I ſte no reaſon it ſhould 
be wholly laid atide, tor the worſt Bow man that can but draw his Bow is better 
than a bad hire man. 

But it 'we ſhould not make uſe of our Bow ih any of our warlik cu- 
terpriles 3 it thould be every Commanders care to chuſe good hre men , tor Am- 
muuition is much waſted by the unskitulne(s of the Maufquetteer , and cxecuti- 
on not to expectationz and as we have an order cltabliſhed 
for our Muſquet bore, I could with the Muſtermaſfter in every Maſtermaſters chre. - 
y_ would luok fo to it, that they may not be too big, as well as too 
little. 

But now touching landing It us ſee what may be conccived out of the for- 
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mer experience. Did not the Earl of Warwick notwithſtanding 
Examples and pre- the Duke of Burg#ndies great and puiffaut Navy which he had pro- 
fedents of lands vided to joyn with Edward the fourth, for the impeaching 
_- the Earls landing from out of Fraxce 3 and the fleet being before 
the Haven in Normandy, out of the which the Earl muſt come 3 the Duke hay. 
ing alſo warned the King , into what part and Port of England the Earl 
meant to make his defcent , whereby in all likelyhood he was or migt have 
been provided ſufficiently to withſtand the ſame 3 yet ( I ſay ) did it not 
fall out that the Earl of Varwick eſcaped, their Fleet landed in England, 
and drove the King to flee for ſuccour into the Low Countries, aud enlarged Heyry 
the ſixth, and ſet him in his former eſtate ? + After this did not 
Edward the fourth re- F 4payd the fourth with ſome ſmall aid from the Duke of Barguudie 
end - —_— given him, and that under hand, both of ſhipping men and 
ſixth. F money, tranſport himſelf into England again, and in Battel . 
flew the Earl of Warwick, and his adherents, depoled Henry the 
fixth,reſuming again unto himſelf the Kingdom of England ? | 

Have not the Kings of England many times entered France, by Navie z and Scot- 
land during the time of Wars betwixt them? Did not Queen 
Lueen Mary landed pg,py land $5000 men in Brittany one of the moſt popular parts of 
5000. im Britany and 11 5, ce, and there ſackt and burnt Conguet, and other places, 
aaa our men remaining on ſhoar two dayes and a night, burning 

and ſpoyling, and were not, or rather could not be reſiſted upon the ſuddain ? 
Have not our Exgliſþ (though but ſmall ) torces in Queen 
Engliſh lauded in the Elizabeths dayes landed in the Indies, at ſundry times, fackt, and 
Indies. ranſacked their Towns, brought away their Munition, with other 
great ſpoyles and riches, yet at their landing were not with- 
Engliſh i= Spain ftood ? And did not our Army land in Spain and Portxgal 
and Purtugal, at ſundry times, and in ſundry places; they having knowledge 
a long time before of their coming , whereby the Country was or might have been 
in that readineſs themſelves would have delired, and yet by a temporizing 
courſe uſed againſt them they were driven to retire; both feeble and broken : wheres- 
as if they had been fought withall at their landing, and had won the hicld, there 
had been a great hope, they might have prevailed in that cater- 
The Spaniſh Forces priſe ? Did not the Spaniſh torces alſo land in Prtwgal & his other 
landed. in Portu- Army by land, under the condut of the Duke ot 4lva who by win- 


it. ing the Battel won the Kingdom withal, and drove the King quite 

The French in Ter- out of his Countrey ? And did not the French forces likewiſe land 

ceras, in the Terceras in deſpite of the Country? And did not the 
Speniſh forces after reland, flay and drive all out again? 

rs cggg rela” Infinite are the preſidents of landing, and a rare matter to 


find any example of an- Army coming to invaid, to be prevented 
of landing, by the Countries fury, and running down to the Sea fide; and what 
Souldicr ( or man of War ) would not undertake to land even a tew men in com- 
pariſon of a royal Army in any Princes Realmes and Dominions, ſpoile and burn 
at his pleaſure, until ſuch time they had aflembled greater forces than the inhabi- 
tants of the Coaſts. | 
Whatſoever a man cannot reſiſt, he muſt give way unto. Reaſon and experience 
do plainly prove, that it cannot be withſtood , but that a forceable Enemy will 
land. Therefore the beft remedy will be to giveq him way, and withal to rc- 
member todo all things like wiſe men «nd Souldiers as hath been aid already, by 
driving and withdrawing the Countrics cattcl and proviſions that your Enemy may 
not be relieved and nouriſhed. 
Did not the Duke of Alvs defeate the Prince of Orenges great 
Duke of Alva «gainf® Army, by forbearing to fight with him, and leaving him a vaſt 
the Prince of Orenge. Country to walk and way himſelf in? Did not the Con(table of 
France again# 1% France defeat the Emperours attempt upon Province, by this 
Emperor. only temporizing ceurle ? Did he not bura the Mills, deſtroy che 
Ovycus, 
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Ovens, ſpoyle the fruit, &c. himſelf retiring to Avignonz there to joyn with his 
forces atter that he had provided tor the tronticr Towns leaving nothing but 
a waſt Country, for his Encmies to ſpend themſelves in; whereby; he drove 
the Emperor in the end to make a molt diſhonourable retreit ? Monſieur de Langey doth 
alledge that example of the Conltable of France, proving greatly his device and po- 
licy therein. Notwithſtanding there were divers who did not ſtick to blame him 
for that he did not fcek to ſtop the Enemies paſſage, through the mountains, which 
they ſuppoſed he might have done very calily, and with few men. But he foreſceing 
the miſchicf that might grow by a ſmall toyl or lols received at the firſt, thought it 
the {afclt way to prevent all dangers, by temporizing , until his forces were aſſembled 
in full ftrength and his Enemies weakned; ſaying moreover, that it is a great 
point of wildome for a Prince, or Captain General, to defer hghting when the 
Enemics areentered in his Country ! for faith he, jt the battel ſhould be loit through 
the encountring of then, the Country would alfo be in hazzard to be loſt, and this 
may appear by divers examples. 

Firlt, the King of Hungary being aſſailed by the Twrk in the : 
year 1562. thought it better to hazzard the Battel and to fight 7% King of _—_ 
with the Twk, at his arrival, than to forbear and ſtand upon his FJ GP: 1 
guard, which was the cauſe he himſelf was flain, and a great 
part of his kingdom loit. And did not J/illiam the Conque- Willign the Conque- 
rour and King Henry the ſeventh become kings of Englandby 7997» 9nd Henry the 


realon the defendent gave them battel at their landing, and loſt SE 
the (ame, tel, 


Obj. But ſome may here object , that the Parties and FaQtions 
within the land, were cauſe thereof. And doth any man think that a Forraign 
Prince is (o void of Judgment as that he thinketh to prevaile by way of Conquelt 
without a party? Did not the Duke of Burgrndie get the 
Country of Leidge , by realon of ſome Battel he won againſt the The Duke of Bur- 
ds , . gundie wow the 
the peOple thereof ? Philip de Comines faith, that a man ought Commirey of Leigh by 
greatly to fear to hazzard his eltate on a Battel, when he may 0 Bartel, | 
therwiſe avoid the ſame; for faith he, ofa ſmall number of peo- 
ple loſt there followcth a great change to him that loſeth chem,not ſo much by the 
tear they conceive of the Enemy, as inthe little eſtimation they will have of their 
Maſter afterward , being ready ſtill to enter into mutinies , demanding things 
more boldly than they were wont 3 alledging further, that one Crown before, will 
do more with them, than three will do after. Whoſoever will read the Book of 
the ations of Lers the eleventh King of France ( who was both 
a vcry wile and valiant Prince ) ſhall tind, that after the great in» Lewis the eleventh 
counter between him and Count Charles the Duke of Burgundies axinſt _—_ = 
ſon at Mowntleyrre, notwithſtanding, that the conflict went ſoin- = FEE 
different, as neither fide knew almoſt by the ſpace of three or 
four hours after who had the ViQory, ſo ſoon as each party had rallied their broken 
Troops, ec. having ſome good means fo to do by reaſon of a great ditch and long 
hedge that was between their two Armies, where the fight tirſt began, although 
the Kings power remained till great , by reaſon of ſo many Princes, as he had aſ- 
ſembled together, yet then, and ever after he determined, no more to venture fo 
great a Kingdom as France wag, upon the uncertain event of a Battel. And there- 
fore the night following he diſſodged and retired to Corbel 3 after which time he carried 
all his Wars, with ſuch a Tempornzing courſe,as thereby he wearijed his Enemies, and 
became a mighty Prince , making his Army fo great as his adverſaries at no time 
after durſtattempt to give him Battcl. Although Philip de Comines doth write that 
our Nation hath been wonderfully fortunate in Battel, and are much addicted there- 
uatoz yet he doth moreallow of the politique and wife ! temporizing of Lewis 
the French King in forbearing to tight with Edward the fourth 
when he entered France, proftcring him Battel near Amyezs. The 
King confidering how dangerous an ha "7 was to his eſtate, 
tf2 
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ward the fourth. 


iF 


_ 204. A political diſcourſe R 


ifit {ſhould not ſucceed well with him, looking alſo back to the great thraldome and 
ſubjection, that his predeceſſors had brought the Kingdome of Fraxce into, under the 
Engliſh Nation ,by ſuch like raſh acceptance of Battel,he determined to cemporize,though 
it were to his charges;thereby to weaken the King of Eng/ard.the winter (ealon draw- 
ing then on : In the mean time (ending great preſents to thole that were near about 
the King, and Victuals of free-gift to relieve his Army 3 condeſcending allo to pay a 
yearly ſum of 5£000 Crowns into the Tower of London, thereby to haften the peace, 
and to get our Nation to returti. After all was concluded and the King returncd home ; 
one of the King of Englands men being with Phillip de Comines 1n difcourle, he told 
him he had bcen at the winning of nine Batrels, and how many faid- Phil/ip have 
you bcenattheloſing ? Only one ſaid hez and that was at the Jaft torbearance of my 
Maſter to fight with yours at Amyens> whereby we have gotten more ſhame unto 
out ſelves than honour by the tirtt nine. When Lewis the King heard of this ſpeech, 
he ſaid, thisis a ſhrewd boy, and ſent for him to dine with him, and after gave him 
1000 Crowns with other great promiſes to the intent he ſhould be a means to 
entertain the peace, begun between the two Kings. What fucce(s had the French at 
| che Battel at Poytiers and Creſſey , who although they were in 
The Battels of Poy- number far greater than the Enelifſh, and in the hcarc of their own 
tiers and Crelley, Country , yet they taſted nothing but the bitter «ti<& ot a loſt 
field. Andswe by other ſuch manitold examples might be warned not to com- 
mit the good eftate of a Realme to ſo tickle. and Gangerous a trial 
as is the uncertain ſway of a Battel, And now never to be for- 
Spaniſh Fleet de- ootten , did not our Engliſh Navy defeat the great Spaniſh Fleet 
feared. 88, by this temporizing courſe ? which had been (o eafie (as it was 
thought) to have been performed by main force,in boarding them at the tir{t. Yet ſome 
would have this temporizing courke not to be uſed at the beginning, but when all 
other means do fail : and then it may be too late to temporize when you have 
tought and received the foylz and it is againſt the name of the word and thing it 
ſelf to uſe itin the end when time 15 paſt, Inhnite are the examples to centirme 
theſe temporizing courles, by meanes whereot great and huge Armies have in a ſhort 
| time been diſſolved and come to nothing. As namely the Ger- 
Prcks of Pama's Army mans (ſundry times in France, and the Duke of Parma's Army 
in France, when he came to the relict of Paris Anno. 1590. 
Laſtly, The better toremove this old impreflion ot rath encountring ot.an Enemy 
Invador, remember the unadviſed encounter of the Duke of Far: 
The Duke of Burgun- gundie who belieged a certain Fown jm the Savoy, called Granſon, 
dies fall, * with a very great Army, to the relief whercot came certain 
| Switzers,( though not great in number; ) the Duke hearing of 
their approach , ſent ſome forces to them togive them all annoyance poſlible, asal- 
ſo to prevent their entrie and deſcent into the Country ( tor the paſſage they ſhould 
enter by was through a certain narrow ſtraight betwixt certain Mountains ) and 
himſclt followed with ſome greater forces to ſecond them. And this was done 
by the Duke, contrary to the advice of his counſel who perlwaded him, rather to at- 
tend their coming withall his forces in the place where they were 3 for the place both 
by Nature and alfo by Art was rong]ly enrampcd, and it was {o thatin all reaſon he 
could ſuſtain no danger. To make it ſhort, the Dukes Van-guard was not able to with- 
ſtand the Swittzers entrry, but retired; the Dukes rere-guard ſeeing this, ſuppoling phey 
had fled began alſoto fly 3 in tine his whole Army retifed toward the Camp, although 
ſome behaved theſelves very well in this retreit,yet when they came into the Camp they 
durſt not defend it ; but all betook themſelves to flight, leaving their rich and pom- 
pous Camp and their Artillery to the ſpoyl of the poor Swittzers , who {cw but very 
few of his people for want of horſemen to tollow the chaſe. The Duke, who the day 
betore was lifted upto the $kics in pride, through the ſeeking to himſelt ſo many 
great States and Princes, that delircd to allie and contedcrate them(clves with him 
1 league and freind(hip , preſently after the loſs of this Bartel found a great deal of 
altcration and change , tor there tell from him tour ſorts of people, who became his 
Encmies. 
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of Invaſon. 
Enemics. The rage of the Duke was ſtill ſo great that he would not thus give over, 
but would trie a ſecond Battcl at Mvrat : Upon the loſs whercof divers others of his 
Allics f.1l from him allo. And latily after the Battel of Nayſty-where he himiclt was 
Nain, a great part both of his own proper Dominions, and of Burgangee it ſelf, tefl 
from his hou'e allo. Thus you may (ce whata long and cvil tail a lott Batt. | hath 
as Lewis the French King was wont to ſay.If you detire examples of greater Antiquity, 
you are referred to the reading of the Roman Hiltories 3 but becauſe . brevity is requi- 
red. I will rcmember you on!y of this one 3 Namely of Ceſar, who never could attain 
tothe ſole government of Rome , until Pompey ( oppoling himſelf againit ic, on the 
behalf of the State and Scnare of R-me ) gave him Battcl and Joſt it; after which he 
was driven tofly into Eg yt, where Prolomy the King lent his head unto Ceſar, where- 
by there were left none able to withitand. By 1the which he got not only the ab- 
ſolute government for himſelf, but alſo brought and reduced the tree State of Rome 
to a Monarcby. 

But if the defendant chance to win the Battel, then indeed he removeth the cauſe 
and endeth the danger. As the Moors againlt the King # Portugal, 
wholanded without any reliltance : But the defendants finding 
themſelves the ſtronger as well in Foot as in Horſe, thought it no 
danger to give Battel , which grew by tcmporizing, untill their 
power was come togcther: for it is moſt certain, that as long as you abſtain from 
coming, to tight, the Enemies ſhall alwaies be held in doubt of winning, and you ſhall 
bein no hazard of loling the Country, and your male-contents and evil diſpcſcd 
pcrſons will be kept trom revolt, who no doubt will fee a Batte! fought before they 
will ſhew themſelves open Enemies 3 yea, whatlocver they had promiſed beforchand, 
as the Portugals did to Pon Antony, and performed it not. By which dilatory manner 
of proceeding , you may beat choice either to accept or retuſe the Battel, as ſhall be 
molt for your advantage, when by time you have made your ſelves {trong and your 
Enemics weak. And this defenſive War, and theſe temporizing courſes, we ſee that 
all Princes and men of Warthat are, orhave been of late of Judgment do imitate 
and follow. As whoſocver will Look into the Duke of Parmz's actions ſhall ſcldom 
ſee that ever he came to hght a ſet battel, but when all other meanes did fail to ac- 
compliſh that which he 1ntended. And no lels noble and glorious is that victory 
holden, which is obtained by Counſel , device and policy, than that which is won 
dy the ſword, violence and Blood, 

I have now an{wered to the queſtion firſt propoſed. & given the reaſons on both tides, 
leaving my ſuperiors to their bctter judgements. Although the people of this Natiou 
heretotore ran headlong upon the invador to the Sea fide, without ſufficient armes, 
advice or con.mand z {uch furious actions the diſcreet Souldier is againſt. But in theſe 
our later daycs the people being more civiliz:d, better armed aid diſciplined ; and 
the whole Nation ina better potture of defence it may now be | 

ranted that in ſome caſcs, to defer and delay your tight may be 7,57 advantage i 

p ae ge offered not to tem- 

angcrovs, as in Ictting ſlip ſome notable advantagez from nerday. 

which you are not rc{trained. but only to be adviſcd in this caſe, 
not to joyn Battel rafhly and unadviſedly with the Enemy. The which ( be- 
lides the danger of ralh attempts )doth cut you off from advantages and ſupplies, 
that may be had, by time,dcliberation, and counſel ; for their is nothing in which true 
fortitude may be ſhewed more than in this ation: for to tight, courage doth not nacu- 
rally provokc;but to retrain upon good cauſe,is the advice of wiſdome; and he that will 
hght upon every call of the Enemy when offered, ſhall be ſure to do it to his diſadvars 
tage zand thercby thall ſhew that he hath no experience of Wars, ard is ignorant of 
the chanccs and mutability of tortune, or as I may ſay more aptly, knoweth not how 
to uſe his fortune: yet what is the common voice of the Country ? which heat and 
(ury as it riſeth ſuddainly, ſo may it be cooled quickly again, But that which increaſcrh 
and confirmeth courage belt and maketh mcn reſolute and conſtant indeed, is when 
they ſhall ſee themſelves accompanicd with numbers able to retift, inſtructed witi 
knowledge how to ule their armes and w«+pons,and fortiticd with order to be ablc tr 
Gs fp wt hiland 
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withſtand and repel an Enemy : This is it, which will make a coward valiant ; Foy 
as one ſaith, the herce and diſordered men, are much weaker than the fearful and ox. 
dered 3 for that order expelleth fear from men,and in the end diſorder abatcth hercenef; 
ſo then it is not fury that prevaileth in War,but good diſcipline and order. 

The chief ſcope is to perfwade a reſtraint of the violent and diſorderly running 
down of the Country to the Sea fide to fight and give Battel to the Enemy at his land- 
ing after the old cuſtome, ſhewing the danger and convenience that may 
follow. And for the other part it is granted by all that it is perilous for a defendant 
Prince to hazzard his Crown at a Battel ; and more dangerous for men untrained 
to encounter expert diſciplin'd Souldiers. Put the caſe that Battel be given , and 
loſs received 3 then if we have no ſtrong Towns adjacent to give the Enemy ſtop, to 
make head and rally again,it will prove moſt perilous tous. Therefore moderately it 
may be concluded dangerous (unlefs advantage might be obtain'd) for any Prince ty 
give an invading Enemy Battel. 

And here by the way ( occaſion being offered) to ſpeak of ſtrong Towns 3 ſome there 
be of that opinion that a CAintry well peopled, that hath no, or tew (irong Towns, 
is in leſs danger of conqueſt than that Realm that hath many : becauſe ( ſay they ) an 
Enemy cannot any way neſtle himfelf,but that you may at all times force him to Battel 
at your pleaſure. To that may be anſwered that a Battel being the thing that an in. 
vadour is moſt deſirous of, and which a defendant ought to ſhun 3 your firong Towng 
in that caſe are moſt available for the defendant Prince in his own Country againſ 
an Invador ; becauſe he may onely with one ſtrong Town weary an Invz- 
dours Army and conſume it : eſpecially if he be but able with a {mall force to en. 
camp near his Town beſieged : for the Invador is thereby reſtrained from aſſaulting 
the ſame, 'for fear the defendants Camp ſhoald aſlail him in the mean time, The 
which worketh all for the defendant, in winning of time to the weakning and ruinof 
his Enemies Army : the date whereof (as by daily experience is found ) is not aboye 
twelve or thirteen weeks continuance 3 fo as your ſtrong Towns avail wholly 

: for the defendant 3 and are dangerous only in Civil and Tn- 
Tu enr late Wars. teftine Wars, for that ſuch Towns revolting work the like con- 
trary effe& againſt their Lord and Maſter, as they did before for him : for examples & 
prefidents of this, you may behold what the ſtrong holds of France, and the Loxw Conn- 
- tries, and England it ſelf did againſt their Lords and Soveraignes : Inſomuch as we 
may truly (ay of them They are a dangerous good ; Wherefore I think it matter of Joy 
to all loyal hearts that our molt Gracious Soveraign hath a Kingdom fo well reple- 
niſhed with a warlike people, whereby to be enabled at all times to front and givea 
ſtop toan Enemy Invadour : And as touching a rebellious number, I hope we ſhall ne- 
ver doubt or fear them,as long as they ſhall want skilltul leaders and Governours to di- 
re& them ; pay,armour, Munition, and other neceſlarics to uphold them ; wherewith 
His now molt Royal Majeſty is plentifully furniſhed 3 the want whereof ſhall force 
Rebels in a few dayesto diſperſe themſelves,who being once broken may preſcnly be 
followed in groſs 3 in ſuch ſort as they ſhall never be able toaſſemble and make head 
again. And what leader of $kill and judgement will undertake ſuch an cnterprizein 
theſe dayes3 and not forecaſt thata power and force afſcmbled cannot long ſtand with- 
out rich and ftrong Towns to ſupply their wants 3 or at leaſtwiſe, without ſo much as 
is requiſite to retain and keep an Army together in due order and obedience; with- 
out which there can grow nothing but contuſion and ruin be their numbers never {o 
great, 
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To the Right Honourable 
AUCVB RET FF EMRE 

Earl of Oxford ; Baron Bolebec, Samford, and 
Badleſmere ; Chief Juſtice, and Juſtice in Eire of 
all His Majeſtics Forreſts, Chaces, Parks, and 
Warrens on the South-fide of T rent; Colonel 
of His Majeſties Royal Regiment of Horlſe- 
Guards, Lord Licutenant for His Majeſty in the 
County of Eſſex, Knight of the moſt Noble | 
Order of the Garter, and One of His Majeſties 
moſt Honourable Privy Council. 


My Lord, 
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Shall not be tedions in informing 
Your Lordſhip of the reaſons which 
induc'd me to this Dedication, 
Your moſt Heroick Anceſtors being 

 alwayes the trueſt defenders of Loy- 

"alty, and eminenteſt Patterns of 
V alour ; your Lordſhips particular 

diſpoſetion and affeFion to Martial affs , the Expe- 

rience you bavehad in the Fortifications abroad, have 

Intituled you to the Patronage of theſe my Addreſſes , 

and given you the undoubted right to be a fit Fudge of 

all Militery deſigns whatſoever. And though the 
particular 
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The Epiſtle Dedicatory. 


particular favours and kindneſſes which I have re. 
ceiv'd from your Honourable Family (as owing my 
Education to the bounty of it ) have ſufficient forceto 
oblige me-to a moſt humble” and reef acknowleds. 
ment, yet in'#his cafe 1. Hd ſoa thoſe confederations, 
tnd badveſpet* ontt0-5: ps felf as a Souldier 
furniſh'd with all that may render you capable to exa- 
mine either this, or any other Martial T reatiſe. 

I am confident, My Lord, the Book in it ſelf, how 
meanly ſoever by me Tranſlated out of the Latine, 
will not be unworthy your Lordſhips favourable aſpet, 
it being the Eaſreſt and Exaeſt of that Nature that 
ever yet was Extant, having been compiled from all 
Authors that have treated of that Subje by Andrew 
Tacquettof the Society of Jeſus, for the uſe of bi 
Pupil Count d' Horne of Flanders. T he new Cor- 
refiens of the Count d' Pagan, and Van Ruſe, that 
we all ſo admire, but no boay praiſes, is not hereſ, 
much as ſpoke of ; be thinking it beſt that men ſhoull 
be well grounded in the old wayes; afterwards for 
divertiſement they may follow what Novelties they 
pleaſe. T ſhall not inſiſt further on the praiſes of the 
Author, or obtrude him upon your Lordſhip by nume- 


rows. commendations : If. at your vacant hours you 
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FIRST PART 


Military Architecture 


TREATING OF 


REGULAR FOR TIFICATION. 
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CHAP. I 


Wherein is contained the Definition, Beginning, 
Progreſs, aud Perfection of Military 


Ilitary ArchiteRure is a Science how-to defend arid for- 
tihe any place againſt the force of an Enemie. 

Towns and Caſtles (fays Yegetius)are either fortified 
by Nature, or by hands, orelſe by both. By Nature 
as being ſituate in ſome high abrupt place, or being en- 
compatls'd with the Sea, Lakes, or Rivers. The Moun- 
rains about Cilicia in Aſia, and Helvetia of Germany, 
almoit render them inacceſſible. 

The Rock Aornis baffled the force of Hercules and 
Alexander. 

The Caſtles of Namur, and Hermenſtein, and many 
others in Europe, are almoſt invincible by reaſon of the Rocks which lie underneath 
them, Venice, Straltſound, Cuſtrine, and almoſt all Holand, are defended by the wa- 
tersthat low about them. So that you may fee Nature in her fortifying of Towns, 
either caſts about them the Elemear of Earth or Water, And Art imicating Nature 
B b as 
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(as it uſes to do) placed Walls and Rampars inſtead of Rocks and Mountains , and 
Moats or Ditches, where the Sea or Rivers have been wanting. 

But as all beginnings are wont tobe, ſo this of fortification was altogether ſimple 
and unskilful. They rais'd their walls to ſuch a height as might ſeem co deny the 
enemy an ealie aſcent by his Ladders. The breadth was ſuch as would hold tix or ſe. 
ven Rancks ofarmed men, nay Crrtius reports the walls of Babylon were 32 teet broad, 
But this Structure had two faults in it, and both of them very dangerous. The hr{ 
was that the defendants ſtanding on their wall without any covert lay open to their 
Enemy. The other was that the Enemy approaching under their wall, was ſo ſecy. 
red by the wall it ſelf, that he could not be hurt by the defendants thar ſtood on high 
over him, 

Theſe Errors at length they endeavour'd to remedie, by building chroughout up. 
on their wall a breſtwork BC Z, the top of their breltwork they diltinguiſh'd with 
Battlements ZZ Z, not joyn'd together, but left open at certain Ci{tances, fo that 
the defendants, cover'd with theſe Battlements, could beat off the enemy through 
their open intervals, ſo was the firſt Error in ſome manner ſublated. 

To mend the other they cauſed loopholesto be cut in the wall at a mans height from 
the grou:d, marked with the letrer P PP. 

Nor yet were theſe inconveniences perfeRly taken away, for the Enemy lying 
within the triangles DE F, GK H, would eſcape the ſhot of the Townsmen. 

Therefore they began tolook on a Rancquing or (ide defence, and {till keeping 
their battlements and loopholes they built round their work ſquare Turrets thatran 
out beyond the thickneſs of the walls, and ſo they added to their fore-right defence 
(which was only thenin uſe) a flancquing or ſide defence ; but this ſame lide defence 
was as yet imperfe&t, becauſe the Enemy could be hid within the triangle I P K ; be- 
lides ſquare Towers were not thought ableenough to bear the brunt of Engines and 
and battering Rams. 

Therefore ſlighting their ſquare Turrets they made round ones ; fo the Triangle 
ACB, in which the Enemy was hid, became ſo much leſſened, that now he could nor 
traverſe his battering Engines within it ; and the Round form of Turrets was found 
to ſtand firmer than any other againſt the force ofthe hatteries. And here the Art and 
endeayour of the Ancients reſted, till Gunpowder being found, men began to imi- 
tate Thunder and Lightning. ' And indeed this laſt way of Fortification was far bet- 
ter than the former. Nevertheleſs the buſineſs went yer ſuſpeted, for the Triangle 
A CB, wasfound large enough to ſhelter Pioneers, belides the flancquing defence 
FC,DE, could ſcowr only one point of the round Towers, B C A, becauſe round 
bodies cannot be touched by right lines' but in one point only. 

At laſt Art conquered it ſelf, and found out that way of defence which we now 
uſe, turning the Walls into Rampars, and the round Turrets into Bulwarks fitted with 
face and flancque; and encloſed the whole Fortification with right or ſtreight lines. 
Toconclude, it is brought ſo to paſs, that the Enemy let him ſtand where he will, ſhall 
lie open to the Shot of the defendants, and all the parts of the Fortification mutually 
defend one another. 

ing about to treat of this laſt manner of fortification, Iwill keep ſuch Order, that 
when] ſhall have expounded the terms that are uſed in this matter, I ſhall then pro- 
poſe the Rules and Principles of the Art; and thus inſtructed, atlaſt, God willing, 
we will fall upon the praQice it ſelf. 


CHAP. 


Military ArchiteFure. 


CRAP. II. 


Lhe LTerms of Military Architecture are 
Expounded. 


1. Forrification is a Place having ſuch a Circumference,whoſe each part receives 
from other partsa Flancquing or {ide Defence, beſides rhe fore-right De- 
fence they yield chemſelves. So that all parts mutually ſcowre one another." -One 


pare is ſaid to ſcowr or flanque one another, when it can defend ir with the parallel Fig. 5. 


ſhot of a Gun. So the part of the Circumference X B C ſcowrs the part FG; 
the part AEF ſcowrs CD : So of the reſt. 

2. To delineate a Fortification, is ro deſcribe the out-lines of the Fortifica- 
tion. 

3. A Regular Fortification is built upon a Regular Figure, hath all irs parts equal 
and like placed. 

4. A Regular Figure,is chat which hath equal ſides and angles; ſuch is the Figure 
HKRPMN, all whoſe ſides XK R, RP, PM, MN,NK,and angles N, M, P, R, Kare 
equal among themſelyes : About this a Circle may be circumſcrid'd, that ſhall have 
the ſame Center H, as the Figure hath. The Angle of the Center is th at which is 
contain'd berween two Semidiameters KH, R H. The Angle of the Circumference, 
or of the Figure , is that which was contain'd between the lides of the Figure, 
asM,P, &c. 

F5- 'An Irregular Fort, is that which is built on an Irregular Figure ; an Irregu- 
lar Figure isthat which hath neither Sides nor Angles equal. 


6. A Bulwork or Baſtion, is that part of the Fort B DH LM which moſt of all Fig. 6. 


runs into the field, 

7: AC,BD, Are the flanques of the Bulwork. 

8. DH, CG, The face of the Bulwork. 

9. BF, MF, The gorge or neck of the Bulwork. 

10, FH, EG ,The Capirnl lines. 

11, AB, The Courtine. 

12. If zhe flanque of che Bulwork be divided in the point 2, and on the inſide 
you take 5, 3, equal to 2, B,and joyn the points 2, 3,the part 3 D, or that curyed Line 
within it is called Orillon , or care of the Bulwork , and the reſt of it 3, 5, is called 
the Rave any A nan the 4 a theſe Orillon; are almoſt out of dare. 

I3. ,1T ue prolouged. 

14, & The front or ro 

15. BG, The fichant line of defence, 

16. R'G, The tianquing line of defence. 

- 17. KB, The flanque of the Courtine, called by the French, the ſecond Flangue ; 
it isthat part of the Courtine which lies berwixt che flanque of the Baſtioa D B, a 
the flanquing line of defence KG . 

18. EF, the (ide of the inward Polygon or Fignre. 

19. GH, Theſideof the outward Polygon, or the diſtances of the Baſtions. 

20, PE, PF, TheRadjus of the inward Polygon, or Figure. 

21. PG, PH, The Radius of the outward + 

22, EPF, The Angle of the Center, Vide def. 4. 

23. AEO, The Aagle ofthe Figure. Yide def. 4. 

24. NGC, The Angle of rhe Bulwork,calledia French Angle F lancque. 

25. KCA,IDB, The Angle of the flanque, and flanquing line of defence , 
called in French, Angle de laflancquant & - flancg; 

Bb 2 


26, CKA, 


th 
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Fig. 6. 


Fig. 6. 


Fig. 6. 


26, CKA,DI B, The Angle of the flanquing Line of Defence and Courtine, cal. 
led in French, Angle flancquant interieur. 

27. ACG, The Angle of the flanque and face. 

28. G TH, The Angle of defence, in French, angle flancquant exterieur ; Angle 


at tenailles. b 
29. DSH, The Angledeterminingthe flangue. Angle forme flenque 


There are ſeveral ſorts of Fortifications, as totheir Magnitude. 


30. A Fort Royal, Isthat whoſe fichant line does not exceed a Muſquet-ſhot, and. 


is uſed moſt in fortifying Cities and great places. 
31. The middle ſort of Fort Royal, Is that whoſe fichant line is leſs than Muſquet- 


ſhot, -but the diſtance of the Bulworks more. 
. 32. Thelefſer ſort of Fort Royal, Is that whoſe Bulworks are diſtant juſt Muſ- 


quet-ſhor. 

Thoſe that are leſs, are called Caſtles, Forts, &c. We ſhall expound the Orthogra- 
phical terms, or the Profile, commonly called the uprights, in the 7th Chapter fol. 
lowing. 
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CHAP. III. 
The Canons 02 pzincipal Rules of Foztification, 


I. He end of Fartification, isthat few may reſiſt many. 
2. The form of the Fort muſt be ſach, that all irs parts may receive an ob- 
lique flanquing-ſide defence, beſide the fore-right defence they afford themſelves. 

3. Therefore each part of the Fortification, muſt flanque and be flanqued. The 
manner of flanquing is this : The face , which is the weakeſt part of the Fortificni- 
on, is defended by the flanques of the Bulwork and-Courtine, as alſo by the oppo- 
lite face: The flanque of the Bulwork are defended by the Courtine, and the 
Courtine by the Flanques. Vid. fig. 5. | 

4. The ſhorter and obliquer the defencelines are, ſo much the ſtronger and ſurer. 
Now the Lines of defence will be ſo much the obliquer, as the Angle of defence G TH, 
ſhall be acuter. | 

5. The Fichant line BG,A G muſt not exceed a Muſquet-ſhot , that is 7500r 720 
feet.The Bullet may be carriedfarther, but not rodo execution at a mark. The Fichant 
line among all the Lines of the Fort is the chief , and doth it ſelf determinate the 
bigneſs of all the ret. 


Note. When we ſhall make mention of feet, you muſt- underſtand them to be Rhyne- 


land feer, 

6. Above all, care muſt be taken ro make the flanquing parts of the Fortification 
as large as you can. | 

7. Therefore ler the flanque of the Bulwork be of a juſt bigneſs , and make the 
ſecond flanque as large as you can : For that Fort 1s far the ſtrongeſt , which 
keeping the Reſt of the Maxims, hath alſo Aanques in the Courtine. 

8. Let the Courtine be of a juſt length, let it be more than the face, and the flanques 

of the Bulwork joyn'd, becauſe itis theſtrongeſt part of the Forr. 

9. Letthe Angle of the BulworkN G C, be able to reſiſt the force of Canon, and 
conſequently nor leſs than 60 degrees ; for experience hath taught us that ſuch a one 
will ſaffice. | > 

10. 


—_————=_ 24 XV#*ZPK 4 amo 


ah N\GRmÞQvAwQ aw «wi Mk _ ow 8 << 6 am aw tw ff. o© ap 


| Military Archite{(ure. 


: 20. A Right Angle for the Bulwork is the belt, but to gain it you muſt not omit 
or cut away too much of rheſecond flanque. 


11, The Angle of the Flanque and Courtine C A K, mult alwaies be a right .. 


Angle: For ſo, as well the Courtine as the Face will be more largly fanqued and 
defended, and conſequently more ſure and commodious, and the Angle of the Face 
and Flanque' will be bigger, and therefore ſtronger. 
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12. Let the Gorge or neck-line AC, FH, be large, leaſt the Bulwork be ftrait- F;7.6. 


ned 


13. Let the quantity of che Bulwork be ſuch as may receive a ſufficient number 
of armed Men, and yield room enough for the traverſing Guns, and performing other 
Military duties. 

The Bulwork is chiefly ftraitned for theſe reaſons, if you leſſen the Face, and 
keep the ſame Angle for the Bulwork, and conſequently increaſe the Flanques : Or 
if you retain the ſame Flanques, and increaſe the Angle of the Bulwork. 

14. At length, that I may contra the Rules above-mentioned, and many others 
into one, that form of a Fortihcation will be the beſt, that hath the largeſt Flanques 
in the Bulwork and Courtine , the Gorge Lines very ſpacious, the Angle of the 
Bulwork a Right Angle, or near a right Angle; aad the Fichant Line, at moit, not to 
exceed a Muſquet-ſhot. 

That this torm may be had in Regular Figures, the proportion of the Courtine, 
Face, Flanque and Neck,will be as foilows. 

15. Let not the Face be leſs than half the Courrine, nor bigger than the whole. 

16. The Flancque muſt not be leſs thana fourth part of the Face, nor bigger than 
half the Face. 

17. The Gorge Line mult not be jeſs than the Flanque. 

In theſe three Dogen and Goldman agree : The reaſon ofthem you may ſee in the 
Account of the Fifth Chapter. 


CHAP. IV. 


Being an Erplanation of the fozegoing Marims. 


LL the reafon and proportion of our Fortification will rely on the Rules deliye” 
A red in the laſt Chapter. Therefore 'twill be here neceſſary more fully to de- 
clarethem, eſpecially thoſe which ſomerimes all Ingineers did not approve of. The 
hrſt, ſecond, and third want no expolirtion. | 

About the 4th and 5th, alrhough now no body diſagree, yet there was a 
time when men did doubt them. Some Military Archite&s; thoſe chiefly that flou- 
riſht in the former Ape, did order ſuch adiſtance for the Baſtions, that the Fichanr 
Line, or the longeſt Line of defence, ſhould not a little exceed a Muſquet thot. The 
Reaſon they brought was, that the place might better be defended with great Guns 
than with Muſquers : And therefore, becauſe great Guns cannot be ſo well level'd 
againſt an Enemy that's near, they required a greater diſtance for their Bulworks, 
and fo the charge would be the leſs, the Town being defended with fewer Bulworks. 
But this way, by all modern Ingineers, is negle&ed, who with one conſent remove 
the Bulworks to ſuch a diſtance, that the Fichant Line might be meaſur'd with a Muſ- 
quet-ſhot, What reaſon our former ArchiteRs brought tor their opinion, is plainly 
noneatall. For both by Reaſon and Experience 'tis evident, Towns may be bet- 
ter defended with Muſquets than with Cannons , for the ule of great Guns is very 
coſtly flow, difficult ; the execution they do,very rare and uncertain, ſo that 'ris be- 
come a Proverb, He zs curſt in his Mothers belly, that's kil”d with 1 Cannon bullet, And 
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if a great Gun ſhould be made uſeleſs, by being diſmounted, or by the death of the 
Gunner, or ſome other miſchance, all the Flanquing defence is loſt, to the great in. 
couragement of the Beſiegers. Onthe contrary, the uſe of Muiquets 1s not coftly, 
but ealie, ready, quick, and ſure. For who will deny, that an Enemy may not bet. 
ter be bear off with a thouſand ſmall Shot than one great Gun? A thing fo clear 
needs no more arguments. Therefore let ſtand what we have appointed, the Fi- 
chant line ro be meaſured by a Muiquet-ſhor. 

Nor do weexclude the uſe of great Guns from our defence ; for in this modern 
way of Fortification, they. may and ought ro be admitted uſetully : We only per. 
ſwade, that the chief of the defence may rather be committed to Muſquets thanto 
Cannons. ; 

What we ordered in the 6th. and 7th. Rules, is the chiefeſt concern inthe whole 
bulineſs of Fortification. The Faces of the Bulworks, becauſe they 1ye farther our 
thanany of the other parts, are the weakeſt parts of the Fortihcation : The Flanque 
and Courtine are the |trongeſt, for they lie farther from the Enemy;, and being near 
to one another, ſtoutly detend themſelves. Since then the Face 1s a place weaker 
than the reſt, and which the Enemy moſt uſually attaques, we ought with our chicfeſt 
care to help it. 

There are two ſorts of Bulworks. Inthe fir{t, the Face G V C, produced, fal!s up- 
on the end of the Courtine F ; for which reaſon the Face G C can only be detended 
from the Flanque of the Bulwork. 

In the ſecond form of Bulwork, the Face G F produced, does not fall upon the 
end of the Courtine, but in another point of ir X, ſo chat it leaves out a part of the 
CourtineX B, which is called the Flanque of the Courtine, from which the Face 
may be as well defended and ſcowred as from the Flangque of the Bulwork B C. The 
firlt they follow, that would have the Angle of the Bulwork a right Angle, inall 
Figures above a Pentagon. 

The latter the Dutch firſt receiv'd, and madeuſe of ; who judged it belt for their 
advantage to add to their defence ſecond Flanques in the Courtine, though with the 
loſs of a right Angle even in a D#odekagon. Neither is there any doubt, bur this 
method is far better than the former, ſince it doth not only ſufficiently provide for the 
Angleof the Bulwork, which it never makes leſs than 60 degrees, but alſo increaſes 
the defence of the Faces'often to twice as much as the former. 

The Reaſon of the 8thRule, which bids the Courtine be of a juſt length, is, that 
among ali the parts of the Fortification the Courtine is the ſtrongeſt : For it lies diſtant 
from the Enemy farther than any other of the parts, and placed berwixt two Bul- 
works, is very {trongly defended. Now 'tis very agreeable to reaſon, that the 
ſtrongeſt parts of the Fortification ſhould be longer than the weaker : Yet do not ex- 
tend the Courtine ſo far as to make the Fichant line above Muſquet-thot, for that is 3- 
gainſtthe 5th Rule. The fitteſt proportion will be, if with Dogen or Fritach, you 
give it 432 feet, or with Goldman 480 feet. 

The 9th and zoth Cannon trears of the Angle of the Bylwork , where a 
right Angle is preferr'd before any other, provided it do not too much obſtrut the 
relt of the Rules. 

For the better underſtanding the Reaſon of this Rule, you muſt note, that right 
and obtuſe Angles do reſiſt the Cannon ſhot withtheir whole bodies, bur an Acute one 
doth not with all his body. Let there be a right angled Bulwork F O B Q Þ; and 
another Acute angled M LH DB. Now ſuppoſe the Bullets to fall in B O, the Face 
of the right angled Bulwork FOB © P, from the Guns planted in R, by perpendi- 
cular ſtrait-lines RB, RS. Therefore becauſe the two ſtrait Lines R B, B Q. are 
both perpendicular to B O, by ſuppoſition, in the ſame point B they will make one 
{traic Line RB ©, by the 14.1. 1. Exclide.From whence it 1s manifelt, that the {ide of a 
right angled Bulwork B © objects its whole ſelf againſt the perpendicular ſhot R B: 


and ſo conſequently aright-angled Bulwork doth with his whole bulk oppoſe and re- 
bſt all the perpendicular ſhots R S, 


The 
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in an Acute Angle M LH DB, the perpendicular ſhots SH, $ Q, being continued on, 
or protracted, in a little ſpace falls within the Bulwork, and ſoit appears the Bul- 
work doth n-t obje& its whole body acainſt the ſhot, From whence you may 
oather, that an Acure Angle is weaker than either a Right or obtuſe Angle. 

Theſe things being known, 'tis plainly manifeſt why a right Argle ſhould be pre- 
fer'd before an acute Angle; that is, if ir can be had without prejudice to the reſt 
of the Maxims ; And why it ſhould rather be choſen than an obtuſe one. Theſe 
are the Reaſons. 

The firſt is, that keeping the 'ſame Flancques QP, OF, and the ſame Gorge 
Lines PE,FE, the Bulwork will be very much ſtrained, which is againſt the 
13th Rule, and the Angle of the ſhoulders P Q B made ſo much the lef<, 

The other and chieteſt reaſon is, that the obtuſer the Angle is, the leſſer will be 
the Flanque of the Courtine, or elfe all loft. 

Taereftore a Right Angle, or one near a Right Angle, mult be given to the Bul- 
work as oft as may be, but fo that one clauſe in the Rule be not negleRed, which 
forbids ycu to ſpoil the ſecond Flanque for the defire of a right Angle: And be. 
cauſe in a Hexa2 077, and the figures following to a Duodtkagon, aRight Angle in the 
Bulwork will cut off the ſecond Flanque in the Courtine, we judge it better, with 
molt of the famous Engineers of this Age,todetract ſomething from the Angle of the 
Bulwork,keeping notwithſtanding a due ſtrength for him,than to want the Flanque in 
the Cour:ineto the prejudice of our defence, which will be ſo much leſſened. Bar- 
{dc and others followed the contrary ; but moſt people now a dayes being taught 
by Experien' e, the School-miltriſs of al} rhings, have forſaken them. 

The reaſon and ſenſe of the reſt of the Rules is ſo plain, that they need no farther 
Explanation. 


a 


CHAP. V, 


The conſtitution of Regular Foztifications. 


He Definitions and Principles of the Science being now expounded, we will come 
to the thing it ſelf. 

That the Conltitution of a Fortification may be found, ſome things ought to be 
given. Thoſe things here are ſaid ro be given, which we take at our diſcretion, fo 
that none depend on; or prejudice one another. Now from theſe Data once or- 
der'd, the proportion of the reſt of the parts follows ſure and determin'd according 
tothe Reaſon of the things given. Therefore *twill be the part of a skilful Ingineer 
to chooſe thoſe Dara which may beſt agree with the Rules eſtabliſh'r in the third and 
fourth Chapters, and make the parts agree which depend on them. 

Furthermore, becauſe theſe Data may be varied without any prejudice to our 
Maxims of Fortification, the Conſtitution alſo of Fortification will be various. I ſhall 
chooſe and propoſelix of the beſt and moſt approved. The proportion of the Lines 
will ſerve for any form, the quantity for the Royal only. 


The 


The ſame thing may be demonttrated by {trongerreaſon in an obtuſe Angle: But Fig+ 6. 
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The Firſt Manner 


Is Goldmans. Let the Face be half the Courtine in what Figure ſocver. 


Feet 
The Courtine ———— 480. 
The Face — 240. 


The Flancgq, in A4 60. That 15, of the Face. 
in AF Ang. B80. That 6s ; of the Face. 


In the reſt of the Figures up to a nine-angled Polygon 10 feet are alwaies added t0 
the Ranque,till in a Nonangle the Flanque becomes 120 feet, that is * the face, which 
quantity is retain'd for the flanque, in all the following figures. | 

The Angle of the Bulwork is made of half the Angle of the Figure, increas'd with 


15 degrees. Therefore it will be 


Degr. 
4. 60. 
5 69. 
6 T5: 
7 79. 17'g”. or in decimals 79, 286 
In a 8 angled figure 82. 30. or 82.5. in decimals, 
9 85. 
10 87. 
T1 88. 38". 11”. or 88. 63.64. in decimals 
12, go, or a right Angle, which is retain'd in allt- 
Sures following. 


From theſe Data, or things given, the proportion of the reſt of the lines will 
ariſe, which the following Table ſhews you. 


— 


Radius. | Capital. | Gorge. | Flanquez. Fiche, 


— — 


In this T able the fig ares before the 


— _ — — 


| IV 494.5.5.8. 172.6.9.9. 109.7.0.6. | 256.0.7,7] 722.2.2.2* |, 
V | $95.2.9.3- 197-9-1.1. | 109.9.0.2. | 254.0.8.7| 724.1.5.7. 
VI | 713.4.8.6. 209-9:7.6. 116.7.9.3, | 262.7.2.1| 724.9,0.9. 


VII | 833.8.5.8- 222.0.5.6. 121.7.9.3. NI 9G2-$.4- 


Rhbynland fee ; 


are 1Oths, 100ths,1000ths, 


—— 


VIII | 955.6.6.1- 233-9.6.4 125.7.1.3. | 256.9.4.2.| 728.0 - 

.0. .0. . 9.4.2. 0.7.4. YO 

| IX 1078.5.0.8. 245.6.2.8- 128.8.7.0. | 249.4.8.2.| 730.3.1.7,|YLG£ 
4 <a - Pig | 7 = 
X f1212-6.0.7, 246.5.9.2 134-7.1.7 238.9.8.8 | 729.6.3.3. PL* 
-_ 1347.0.8.3, 247-5-4-3 139.5.2.1* | 266.3.2.1 | 729.0.3.5. SO 

| IT j1481.8.8.6. 248.4.6.0. | 143.5.4.0. | 272.1.5.4*| 728.5.1.5.; SIS5L 
| | | BER 


— — 


k In this firſt manner of Fortification there are four things given belides the ſpecies of 
—_— Viz. The Courrtine, the Face, Flanque,and Angle of the Bulwork, who 
, emietves agree with our Rules, and alſo the reſt of the Lines which follow from 
_—_ _ Gorge, ſecond Flanque, and the flan uing and fichant lines of de- 
, nce, wich you will find to be true, if by the help of the Trigonometrie you calct- 

ate the quantities of eachof the parts out of the Data, or things given; of which 


we ſhall ſpeak in the following Chapter, I ſhall hers on| y mention yo things ; That 
. " 
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bs, the ſecond Flanque in this way will be larger than ia any other, ſoas to exceed 
halfthe Courtine. And the Gorge line be alwayes above a 100 feet. 


The Second Yanner 


Is Dogens. The face is 24 perches, or 288 Rhyalandfeer.: 
The Courtine 36 perches. Y 
.”. Therefore -the proportion of rhe Courtine to the face ts/eſquialrer. or as.3 19 2. 
which is obſerv'd in all the following methods. |. x 

The Angle forming the flanque' is 40 degrees always. 

The Angle of the Bulwork is : the Angle of the figure increas'd with 15 degr. as 
in the firſt manner. Goldman, Marolois and Fritach, agree in the Angle of the 
Bulwork. 

Note, that the Perch we ſpeak of contains 12 Rhynland feet. 


The Third Banner 


Is Dovens fecond. Itdiffers from the ſecond in the laſt datum only, for it makes 
the Angle of the Bulwork equal to two thirds of the Angle of the figure, therefore 


'twill be | 
cr « 
4. 60 
In a 6: Angle {80 h 
7 ($5: 42-57% or 85.71428 in Decimals. 
8 90. which willferye in all that follow, 
- 4 al. Gorge. | El Fl Fichant. | ESR 
| Rad. Capital. Gorge. arg; 1. Flang,. 2. Fithant. | = 
| PEER —_—— | — —__—_— | > _ 
IV. 38. 50 19.73 | 9.23 7.74" 7.10 | 60.80 Es w 
V. 49. 05 20.40 |; 16."8x 9.59 8. 03 68..10 | L 8 E 
VI. | 60.00 21.10 | 12.00 | 1007 8 33 | 62.34 ES 
{5 nwnngy th | | a... Ss 
VII. | 70.80 '21.75 | 12.9 10. 83 6.4: | 61.96; VV. 
VIII -| 82.66 22.32 | 13.63 | 11.44 8. 39-| 61. 72 SL aS 
wn, 109.00 23. 19 13,83 | 11.61 II. 10 61. 74 TLSS 
m rear out Mapa... ng 
TX, {| 109, G3 23.54. ' 216.64 '* 21.96 12. 93:| 61,70} 24 . 
XI. | 114.26 24.40 | 14.19 11.91 I4. 19 | 61,68 | » A 
XII. | 124.97 24.88 . 14.34 12: 04 I5.15,; 64.66. | D O 
mm . - —— rt — a 


The Fourth Yanner. 
Is Dogens third, Fritachs firſt. 


oct the Courtfne be 36 perches. | 
The face 24 perches. | . 
The Angleof the Bulwork * the Angle af the Figure increaſed with 20 degr. 


Perches 


The Flangque in 2 


8 

S:-. | II,132. ny” 4 he 

O 12. 144 which is keptinall the followingTlg. 
The 
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The Fifth Yanner 


Is Fritach's ſecond. | 

Let the Courtine be 36 perches. 

The Face 24. | ; 

The Angle of the Bulwork half the Angle of the Figure increaſed with 1 5 degr, 
a in the firſt manner and the ſecond. 


Perches 
4+ 8. 96 
| $ 9. 108 
The Flanque ina 6 Anglets 10.12 
7 IT. 132 | 
8 12.144 the ſame always in the following Fig. 


Out of theſe Data, the proportion of the reſt of the parts that follows, which the 
p Table underneath will ſhew you. 


| 


The numbers before the points are 


| | Rad. | Capital,  Corge. Flang,2. Fichanrt. 


— — —_ 


6. 14. | little exceeding | 
. 10. 26 | 10.51 | 60 Rods or | 
| VI. $8.19 | 22.15 , 11, o8 | 11.86 | Perches, 


VII. | 68.47 | 23.31 | 11,71 | 12.03 
60 


VIIL | 78, 24.48 | 12.16 | 11.67 
IX. | 90.3 24.64 12.89 |, 12:95 


X. | 101,84 | 24.66 | 13.47 | 13-90 
XI. | 238-28 24.76 | '13.95 | 14-63 
XII. | 124.77 | 2485 | 14.29 | 15.22 


ches, the reft are 1Oths. 100th, 


|= 
per 


of aperch, 


The Sixth Banner 


Is. Dogen's Fourth. 


Let the Courtine be 36 : » 
The face 24. __ ; 


The Angle forming the Flanque always 40 degr. 
The Angle of the Bulwork 2: in the fourth manner. Therefore itwill be 


Angle 84. 17.9 
30 
go. And ſo always after. 


In a 


© <6WN nes 
© 
O 


All theſe ſeveral ways of Fortification agree with the Canons delivered in the 
3d. and 4th. Chapters. The Fourth ſeems leaſt in uſe (ſo I gather out of Fritach 
pag. 15.) The Fifth is more uſed. The Second and Third are much alike. Berwizt 
theſe (viz. the ſecond and third) and the fourth, the Sixth is a mean, which accor- 


ding to Dogen is to be prefer'd before them, The Firſt goes beyond all the _ Is 
| a | 
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latgeneſs of che ſecond Flanque,and comes ſhorr of all che reſt in the firſt Flanque ,the 
neck, the faces, and inthe Angleof the Bulwork. Whence it is conſequent, he ſhould 
have his Bulworks leſs thanany ot rhe reſt. His Courtine 1s larger chan the otters 
by 48 feet. This ſeems to be leſs in uſe than any of the ocher. 

The Data, or things given in the ſecond and fifth, differ about the, Hanque,. which 
in the fifth is bigger : For which reaſon it hath its Gorge line and ſecond Flanque 
leſſer. The third and fourth in their Dara's differ about the * Angle of the Bulwork 
and the Flanque. The Flanque in the fourth 1s lefler: rhe Angle of the Bulwo: k 
is bigger, except in a Hexagon. Where, cc. ph 
But all theſe wayes are approved; let every one take that which pleaſes him 
beſt. -*-, ey 

And ſo have we order'd the conſtitution of each way is Fortification : But by 
what Art the quantities of the reſt of the Angles, and Lines depending on the rhings 
given, are found out of each of the things given, that is, by what method the 
Tables above were made, we mult ſeek for in the following Rales. 


How to find the Anales. 


1. The Angle of the Center of any Regular Figure is had, if you divide 360 degr. 
by the number of its Angles. 'See the Scholium'of the 16 Propoſe of the fourth of Eu- 
clid. ſet out by me. 


- 
WY WW. AT MRS 
, Center. 90.72. 60, FI, 4338'. 45. 40. 36: 32, 43',38”. 30. 
The Angle of the Figure. g0.108.120. 128.3417". 135.140.144-147,1622",150, 


2. The Angle of the Figure, or of the Circumference is found, if you ſubſtraR the 
Angle of the Center from the right Angles, that is 180 degrees. For the Angfe of rhe 
Center P,together with the Angles P E F,P F E,makes two right ones. 32. 1. but theſe 
are balf the Angle of the Figure, and ſo joyn'd together make up the whole Angte of 
the Figure. Therefore the Arigle of the Center, with the Angle of the Figure, makes. 
two right ones. Therefore, &c. 

3. The Angle of the Bulwork is found after this mannet : By the foregoing Rule 
find the Angle of the Figure, and add to its half 15 degr. 

4. The Angle G K A or C KA, will be difcover'd, if you deduct half the Angle of 
the Bulwork from half the Angle of the Figure, For becauſe GH, Z F are paral- 
ſel,the Angle EGQisequalroPEF; and GK A cqualto CG Q. Therefore, oc. 

5. The Angle A CK'is had by ſubſtraftmg' the Angle laſt found CK A, from 
_ Forlince C AKisa right Angle, ACK,CKA, mutt make another right 
Angle. | | 
» -6., The Angle G T Hwill befound after this manner. Double the Angle CKA,. 
which ſubſtract from 180 degr. the remainder is the Angle1T K,or G T H.* Forthe 
Angles CK A, DIB, are equal by conftrucion ; therefore C K A doubled,*is equal 
to them both. Now theferwo Angles being knownin the Triangle I T K, the third 
- will be known, Exc!id. 32. 1. and the Angle IT K is proved equal io G TH, by 
the 15. 1, 

7. The Angle ACG is diſcovered, if you ſubſtract ACK from 180 degr. for 
ACK, avd AC G, make tworight Angles, Encl. 13.1. 

_ 8. Tofindthe Angle G E A, ſubltract Þ EF, halt the Angle of the Figure found 
in the ſecond Rule, from 180 degrees: For PEF, G E A, are equal to rwo Right 
Angles, bg. I. T 


F:7 
. * 
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Pow to' find the Lines, * Yd ca 


FE 6 


"The Lines AK, CX. 


[} ", - 4 
ms 7 In the Right angled Triangle A C X the Flanque A C is given;and the Angles C&K 


aretound by the hitb and Fourth Rules. Therefore the Sides AK, CK, will be found 
by Trigonometrie.” Sp ESE T 
2. Lhe; }lanque in the. Courtine, and the flanquing -Line of defence, 

The Face which is given being added to CK foundour laſt,gives the Aanquing Line 
of defence G K;and A K one of the Lines laſt found, being deducted from the Countine 
thatis given, leayesthe Flanque in the Courtine BK. 

3, The Lines GY, Gs : j3, 
In the right angled Triangle G QC; the Face G C is given; and the Angles are 


already tound in the fourth Rule. For QGCis equal to GKA ; therefore G Q 


Q C will be found. 

4. The outward (ide of the Polygon G H. 

To G Q doubled, add the Courtine which is given. 

5.The Line AQ. ©! 

..To-the Elanque which is given, add the Line Q C, found out in the third Rule. 

6. The CapitalsGE,GZ. 

In the right angled Triangle GZE, the Angle EG Zis found, for it is equal 
troP EF, balf theangle of the Figure; and the lide ZE, or Q A, is found by the fikh 
Rule ; therefore G E, G'Z, are found. 

- 5. The GorgeLine AE. $f | 
--Subſtra&'G Z, found in the ſixth Rule; from G Q, found in the third Rule, and 
there remains Z Q,or E A. 

. »85 The fide of the igward Polygon. E F, * Re , : 

Add the..Courtine which is given go the Gorge line doubled, found out in the 
foregoing Rule. | + | "tigers 

9:. The Radius PE, YP. lt | es” 4e 

In rhe right angled Triangk E Y P, theſide E Y is found = tis halfghe Gde of «the 
Figure found out in theaſt Rule) and the Angle PEY found in the ſecond Rule 
of Angles, therefore the lides E P, Y P, will be found. | | 

10. The bigger Radius G P. | | 

Add the Capital to the leſſer Radius. | 

11, The Fichant line of defence B G, s 

Out of the ſum of the Squares of GR, B R, extra& the Root, and that ſhall gi 
GB, The demonſttationis from the 47. 1.0f Exchd. RB is found out in the 
Rule. GR is had, if roZ R,orE B, theſumof the Courtine and Gorge line you 
add G-Z, found inthe ſixth Rule. | 

_ Andſo you have the compleat conſtitution of Fortification, Nor will it now be, 
difficult for one that is not altogether unskilful in Trigonomerrie, which I have 
have taught in the third Chapter of my firſt Book, of Prattical Geomerrie, to findall 
the Lines and Angſts by the like inechod out of what Data ſoever. p 


CHAP. 


a 
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CHAP. VI. 


Lhe delineation of Regutar Fortifications, either 
on Paper ,62 itt the Field, — 


Ince that inthe foregoing Chapter the quantitiesof the Lines and Angles '6f For- 
S tifications are determined , to delineate rhe ſanit either 60nPaper ky gc Field, 
there is nothing more required than what I have taught in my Practical Gevinerrie. 
Therefore in the tenth Chapter of my Praical Gromerrie you'l find what youddlire 
digeſted into ten Problems. uy | | | 


_—_—_ — - — ——I— -_ — at —— > — —_ — - 


CHAP. VII. 
An Explanation of the D:thographical Terms. 


Itherto. I have deliver'd the delineation of Regular'Fortification : That is, I 
have deſcrib'd the out-circuit of the Ratnpar only - Bur now I paſsrothe Or- 
thography, in which all che parrs of the Fortification, as to their height and thickneſs, 
are contain'd. The beginning, as it uſes to be, is drawn from the Explication of 


Terms. 
The Horfzontal Line 5 AESVZ. 


The Orthography of Fottificktion, is a Section of 2 Fortification made by a place Fig. 8, 


per pendicular ro the Horizon, ſhowing the height, thickneſs and poſition of each part 
in the Fortification : Iris _ in the cighth _ _ 

The Ranger 4 IKEisa Earth ſurrounding the whole Fortification, 
it includes alſo the Bulworks. vor | 

The breadth or thickneſs of the baſe of ctheRampar AE. 

The thickneſs of the top of the Rampar L 3, 

The outward ſloaping, or re&ination of the Rampar 3 E, called in French penchane 
ds Rempar Exterieur. 

The outward Tal, or Lineforming the floap of the RamparE F, called in French 
leTalu Exterieur du Rempar. 

The inward ſloaping or retination of theRampar AL, Penchane du Rempar In- 
Leriewr, 

The. height of the Rampar BL, Faultety thi Rempar. 

The ork of the Ranifpar , in French called Parapett, 4 GIK3.' Ita 
on og earth ſurrounding the whole Fottification rais'd upon the Rampar ts mans 

i 
The thickneſs of the baſe of the Breſtwork D 3. _ 

The thickneſs of the top of the Breltwotk O K: Yout mitit take no notice of the 
little line intercepted betwixtT'T, 1 D. 

The ſloap or inclination-of the top of the Breſtwork I K. | 
| The outward doapingor re&ination of che Breſtwork K 3 ; 'ris iti a dire or ſtrait 
line with zhe outward floap od ares 3. 

ſlope of the Breſtiwork 32 ; Tath Exteriet 


E e The 


© 


The outward Tals, or Line forming t 
«un Parapert. | 


— 
—_ Lend OE I IE I OO EY 
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. The inward Sloap or reRination of the Breſtwork T D,penchant interieur du parapert, 
The inward Tal or Line forming the inward Sloap of the Breſtwork D T, T lg 


Interieur au parapett. | "Ie 
The Step * r Breſtwork ÞE, called in French Banquet. 
The plain or Walk upon the Rampar L 4, in french Terreplein. 
PM - Fauſs Bray. or _ des Rondes, 5 N R,itis a Breſtwork rais'd round 
rhe Fory at.the foo of the. Rampar,, principally.uled, for the defence of Moats, 
wet Ditches, age . , Rives Po pnfor oe I tk 20 3 
The plainor walk ofthe Fauſs Bray. E.5, or Chemin des Rondes. 
The Bank-ſide oft Ditch RS Ls +» os ae 
The Ditch $ 87 V, Le Foſſe. 
: Fheanward floapinggeſcerr of che NuchS 8, Ee: 6 TROL 
\&[Fhe-irauard Talwypy Line formingthe, inward {pap of the Ditch, SH, Talk jute 
riew dls Foffes* - fo vin oh ne th gt | arti; nid; bot wn - «gh 2 Lt B. 
- :: The ourward floaping deſcent obuheDicch V 74g Comnefesrpee, 
the outward Sloap of the Dich, V5, Taly 


The outward Tal, ot Line forming 
exterieur du Foſſe. ? 
The lower width of the Ditch, 87. 
The upper width of the Ditch, $ V. 
The depth of the Ditch 8H, 75. proſundeur du F ofſe. 
The Couvertway, N 6, Chemin Convert Corridor. : 
The Breſtwork of the Couvert way6 X, Y Z, parapert du chemin Convert. 
Its Baſe..O Z, peidou baſe du parapert de chemin convert. 
- It6-obrward Noaping, Y Z. WW 8 3,01 ISLES 1 
Note, that this Orthographical Settion is not drawn by the Courtine, but by the Face 
of the Bulyork,z and ſothe Lines 87, SY, dorepreſent the width of the Ditch or Maa 
thes waſbes the Spe, , -Which you muſt always underſtand, when hive ſhall any met 
tion be rade of the width of the Ditch OO CUET AA 


. of . 
Peg uYTa.:q 
. ” . - 
- _—_ > ans p o o 
of £ ” m_ - * * * . 
- . - 


Wherem are" determined: the D2zthographical di- 
menſions o2 the P2ofiles: of Foztifications, and 
firlſt; thbſe-of- the: Rampar, and 25reſtWwozk 

'raisd upon the Rampar. 


4 # "| " . »Þ * 
; 0d) Wo voocb 4 #111 2 4d L 


+ Sas Hs 


= 


= ſole and main buſineſs of the delineation hitherto expounded, was truly to con- 
ſtirute or form the Rampars circumference, , compleated with Faces, Flanque and 
Courtine, which indeed is the fundamental & principal work ofall Martial Structures. 
But now to preſcribe the dimenſions of the Rampar ir ſelf, andthe rdſ of its parts, asto 
their height and thickneſs; is the buſineſs of Orthography. Every Forrtification con- 
liſts almolt of theſe parts, (viz.,) Rampar, Bretwork, Fauſs bray, - Ditch or Moat, the 
Couyert way , andan out-Breftwork. Yet if the Ditch bedty,” the Te Tray both 
may, andis wontto be omitted, In this Chapter we. ſhall ſpeak of the dimenſtons of 
the Rampar and Breſtwork, nds p 

: The-Sparrans in former. times would not defend their City with Walls and Dirches: 
and King Ageſilaus ſhowing his armed. citizens to one that asked why Sparta wanted 
Walls, ſaid, that thoſe were the Walls of Sparta. This was plainly a fooliſh and 
empty oſtentation of ſtrength, relying on no ſound counce), but only rafhnefs; uw 

| | l 


«. 


+4 7 oC ons an 


ae OY EX © 


th 


TY wu Pas Pm «©» 


Military Archite@ure. 


r5 


the experience of all nations hath condemn'd, and which the Spartans had almoſt found 
fatal to themſelyes in the Theban War. Bur leaving this wee'l come to the purpoſe. 


l, Fo2 the Stuff oz matter tomake the Kampar. 


The Rampar muſt not be made of wood nopſtone,” but Earth; this is every where 
at hand, andready to:came by, and eatily heaped - 4 ro ſuch a thickneſs that the 
Rampar may be Cannon Proof, belides,Earth by its yielding and giving way does ſo6- 
ner maſter and break the force of the Shot. 'Yer I do not prefer a bare Earthen 
Rampar before one cafed with ſtone, of which I ſhall ſpeak. hereafter. | 


11. The Deight of the Rampar. 


There is hardly any thing ſo deſtructive.ro a Fertification ys:a high Rampar.; This 
errour hath been commirred in molt of the angitnr Rortifications, eſpecially thoſe of 
the moſt famous cities in Exrgpe,; for theſe bij npars fatter xhe light, and make 
a ſhow of Strength where there is'none; -when indeed they, fpoyl the whole defence, 
aud betray the Town tothe Enemy; and teaft ſy;grear miſchief. might be had graris, 
the Treaſury-mult be alſo drain'd iv obrain ir. -;../ '. 730 

The fault ofhigh Ramparscoaliſts chiefly in this, , that they ſhelter the enemy:when 
he draws near them from the Shot of the Townsmen. This to its own great loſs, 
Bred4 hath taught uz, when it ,was laſt belieged by the Hollanders. 

Prince Maxrice had fortified this Town with =” care and expence, fo that it 
might ſcem to he xeckon'd. one. of che compleacelt Fortificatjons of Europe; bug the 
height of the Rampar flattering his ſight, as I ſaid, deceived him... ; The Inhabicancs of 
Bredz beingafterwards belieged by Frederick,, Mauritius his Brother, were not able 
from their high Rampar with all their Cannon to remove the enemy approaching.nea- 
rer unro them; nor his Blinds ſtealing b degrees upon them; whence = were forced 
to cut holes in ſeveral places of their high Rampar hat was raiz dar ſuch great charges; 
and pull ir down, and level it, to make a place for lower Batteries, from whence hey 
might ſurer hit and break the fatal Blinds of the pam, © - Bur theſe Ugh Rampars 
cannot” beſo mended, bat they'1 be marr'd worſe in another point, for while chey-axe 
cut in many places, the binding together and joynting of the work is looſned, ſo that 
twill ealily fall if batter'd withthe Enemies Cannon. 7- 4 

Rut a Rampar that riſes to an indifferenc hei i ach not this deadly inconvenience, as 
is manifeſt in i: ſelf; nay and Musquet Shor doth” more Execution from a low Station 
than from a high one, For ler chece be rwo heights, A B:the bigger;-AC the :leſſer, 
and ler che Line D E at the height of a man ſtand perpendicular upon.che Horizon:Now 
It is clear thelinz or Shot which is directed from Eto E, ſhall fallbeyoad that line 
or Shot which ſhall be direRed from Bro E,. and intercepts a larger ſpace onthe 
Earth D F, whereas. the other from B paſſing.chro h E, intercepts only: the 
Tac DG: Therefore more ground may be ſcowred froma low. place than from 
2 higher, "IP: Nw | i 

Br pertiaps thoſe rhat are the Patrons of high Rampars will- ſay they cannot be.ſo 
alily climb'd, and that the Enemies approaches may better b2 diſcovered from 
them. | 

I anſyer the inconvenience now alledged muſt prevail, foran ordinary height will 
ſufficiently hinder the aſceat ofthe Enemy , and for diſcovering his approaches you 
may raiſe Cayalliers in the Bulwarks. | 


YM | [W's = 
111. The Height 1s determin'd. 
Therefore let not the height of the Rampar exceed 18 Rhywland feet, nor-be leſs 
then 10 feet, for this would expoſe the City tothe Enemies Shot; the other ſuffices, 
more woul4 make you fall intoche error ſpoken of beforein theſecorid n b 


Engineers by reaſon of the ſzyeral magnirudes'f Fortifications,” preſcribe; ſeyeral 
heights, buc meerly by gueſs. | | 


—_ 


Fig 9. 
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Fig. 8. 


Fig. 8. 


Fig. 8. 


In IV. V. VI. VIL VIIL bt * "JP EAN 
feet 12. 14.15. 16. 18 &c. The height of the Rampar 


- Tf Hills ſhould hangover the Town, you muſt not for that reaſon raiſe your Ram. 
par above.48 feet, but raiſe Cavalliersin your Bulworks, or praoccupatechoſe higher 
places with Qutworks.: -::'! 


IV. The Talu of the Kampar 02 Line fozming 
the Sloape. 


The Rampar mult be ſo built that both wichout and within ir may be ſloaping, for 
a bady.of Earth canhorlike a Wall riſe to a perpendicle. 

The' inward Ta/u'A B, mult&e always equal te the height BL, that upon any 
ſudden'occafion the Souldiers might eaſily run up to their Rampar. 

Theoutward Talx;E F, is moſt commonly half the height, and it would be requi- 
ſite tro make it leſs if the Earth be fir : It the ground be very looſe, it may be made 
equal to two thirds of the height ; but if the outward' Tals be too big, it gives the 
Enemy ancalie aſcenr, as appear'din the memorable taking of the Fort of Schenkyy. 


V.-, The upper thickneſs of the Rampar. 


'The'upper thickneſs of the Rampar L 3, muſt — as may bear the 
force''of Cannon, bur ought to be ſo big, that after irs Breltwork is fer on, whoſe 
tower thickneſs muſt be 24 feet, (elſe hot Cannon Proof, ) together with rhe ſtep or 
Banguet'D/4 three feer broad, yet it may alſo have remaining a plain or walk calledin 
French Terrepleins L, large enough for =efpem nyo. þ ym Guns, Therefore'twill 
bemeftan'end grior 57 Khynlarnd feet; # thickneſs much exceeding this will be ſupet- 
Aavns,' and for noother ufe than _ Exchequer; And here alſo your Engi- 
neers for the diverſity of the figures preſcribe ſeveral thickneſſes, and meerly agui 


by gueſs. 


In TV. V. VI. VII. VIIF-DNS 
"Jet 30. 39: 44. 48. $I. 97: 


And becanfeRampats and rheir Breſtworks ought to be Cannon proof I will briefly 
add; how much ground a Shor canpenerrate. A whole Cannon at 400 feet diſtance, 
with a Ball of 48 pound, ſhall trike 20 feer _ into firm Earth, A Demy-Cannon 
ar the'diftance of zoo feer with a Ballof 24 /. ſhall enter 12 feet of firm ground, A 
Field picce at the diſtance of 200 feet, with a Ball of 12 /, ſhall paſs through about 
+ feet amor 4mm ' 'This -r——_— _—_— = if the ground be looſe, it will 
penetrate far deeper. Dogen denics that 20 feet of any ordmary Earth can be pierced 
with whole Cannon Shot. , : 


VI. The lower thickneſs of the Rampar. 


Theſower thickneſs of the Rampar is found, if to the upper thickneſs L. 3 or 
BF, you add the outward and inward Talu's A B and FE: 'Tis therefore for tit 
moſt part fix or ſeven perches, that is 72 feet, or 84 feet , but then the outward Tabs 
E F, will be ſomewhar leſs than half the height. For the Quality of the Figure As- 
thars qrder again by gueſs 


Ing IV. V. VE VIE VIE. | 
> —__ _ = --q , The lower thickneſs of the Rampar. 


VII Of 


The upper thickneſs of the Rampar. 
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VU. Df aRnampar Caſcd wity Stone. 


A Rampar caſed with Stene is to be preferr'd before a bare one, 1. becauſe it chie- 
fly hinders noCturnal invalions, and ſudden attempts, {ince the enemy cannot mount 
it without Ladders, the providing of which will be very troubleſome, and the uſe 
as uncertain, 2. Becauſe it hinders an open aſſault, ſince it cannot be attempted bur 
by Ladders, which wiil be to no purpoſe, or by the ruines of the wall thrown 
down with Mines, 3. Becauſe it is a ſtable and everlaſting work , whereas abareRam- 

ar. unleſs it be continually repaired, falls to the ground. 

They that diſagree, reaſon after this manner. 1. That Walls battered with Cannon 
ſooner fall than the bare Earth.-2. Their Stones beaten down fill up the Ditch. 3. Thar 
the pieces or Splinters of the ſtones flying about will hurt the deferidants. The firit 1 
deny, if the Walls be very thick, or if (asI ordered) propt with an earthen Rampar. 
As tothe ſecond, 'rwill be the ſame thing, or rather worſe ina bare Rampar. The 
third is avoided, if you do not raiſe the wall to the top of the Rampar, which is ob- 
ſerved inthe Wall of Antwerp. This inconvenience will be much leſs if you make 
the walls of Brick. 


VIIl. The VBreſiwozk of the Rampar. 


Upon the Rampar there is always a Breſtwork built 4 G, IK 3, whoſe dimen- 
ſins are theſe following. 

1. The inward h:igh: T 4 muſt bealways 6 feer, that it may conveniently ſhelter 
the Souldiers, who ſeldome exceed this meaſure. 

2. The outward height 2 K muſt be4 feet, for ſo not only the field and the out- 
Breſtwork, bur alſo a great part of the Ditch will be defended by the Rampar; and 
you may know how much, if you can come to the knowledg of C#, which will be 
found atrer this manner; asI O isto OK, ſoisI C to C 9. The three firſt terms 
are known, thereforethe fourth C © muſt be known. Now from CV known, take 
Co known, there will remaineV alſo known. 

3. The inward Talu DI mult bealways 1 foot, there is no need of a greater, ſince 
it lies from the Enemie, and is propt up ſufficiently by the Step or Banquer G 4 D, 
_ is it expoſed to the feer of men always running up ir, as the inward ſide of 
the Rampar. 

4. The outward Talu 2 3. muſt be always 2 feet; for ſince the outward ſideof the 
Breſtwork K 3 liesina {treight Line, with che ourward (ide of che Rampar 3 E, and 
K2, 3F, areparallel. "Tisevident that the Triangles 2 K3, F3E, arelike Tri- 
angles. Therefore ſince in the fourth number we ordered the outward Talk of the 
Rampar E F, to be half the height of the Rampar F 3, 32 will alſo be half the heighr 
- Bur 2 K was appointed to be always 4 feet, therefore 32 will be always 
2 feet. 

5. The upper thickneſs O K, muſtbe Cannon proof, therefore'lince a whole Cannon 
will ſcarce\trike through 20 feet of Earth, 21 feer may ſuffice. 

6. The lower thickneſs D 3 is compoſed of the two Talues D T 32, and the up- 
per thickneſs O K; the two Talues taken together, make 3 feer, andthe upper thick- 
neſs 21 feet, ſothat the lower thickneſs will be 24. feet. 

And here again our Engineers ſport it, and for the variety of the Figures alter the 
thickneſſes after this manner. 


In IV.V. VI. VIL VIIL IX- &c. 
Lat.ſup. 9 11.13, 19%, 17 231 am 
Lat, inf. 12 14 15 18 20 24 feet. 


Ff 


Fig. 8, 
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The Step or Banquet is built atthe foot of all Breſtworks on the inſide, andis 
feet thick or broad, and 1 2 feet bigh. 


IX. The Terreplein o2 Walk upon the Rampar. 


The Walk on the Rampar L4 is found, if from the upper thickneſs of the Rampar 
L 3 you ſubiira& the lower thickneſs of the Breſtwork D 3, and the thickneſs or 
breadth of the ſtep D4; wherefore ſince D 3 in number 8. was ordered to be 24 feet, 
and D 4tobe 3 feet, and in the 6 number L 3 was ordered to be 51 feer, or 57 feet, 
there remains for the Walk 24. feet or 30 feet. Bur if you bave a mind to ſport with 
. the Engineersabove, it will be 


IV. V. VI. VII. VIII.IX &c. | ; 
ON 22.25.27, 28, 30. feet The breadth of the Terrepleiy, 


X. The Bank of the Ditch. 


If the Rampar want a Fauſs-bray, there will be left a Bank-ſide, or a ſpace of 
Earth 6 feet broad from the feer of the Rampar to the Brink of the Ditch RS. 


CHAP. IX, 


The O2thographie of the Fauſs-bray. 


1, The End and neceſſity of a Fauſs-bray. 


| gry hath taught us in the taking of many Towns in Hofand, that ſo foon 
as the Out-works aretakenin, the Moat without any great difficulty will be 
covered with Galleries, and ſo conquered for the water in the Moat hindering the fal. 
lies ofthe belieged, the Builders of the Galleries can only be called from the oppolite 
fAanques, being ſafe before by reaſon of the neceſſary height of the Rampar which 
proteQts the Enemy lying ſo near under it from the Short and light of the belieged. 
Againſt ſo deadly an inconvenience the Breſtwork 5NP Q R is built, at the foot of 
the Rampar, which is called commonly Fauſs-bray, or parapet des Rondes: And in 
this alone conliſts the ſafety of a Moat or wet Ditch. For from this the beliegers are 
beat off on all ſides, with Shot almoſt quite level or Horizontal; And therefore 
ſurer to do Execution, as I ſhewed in the eighth chapter, number the ſecond. There- 
fore the only End of a Fauſs-bray, is the defence of a Moat, which help, a dry ditch 
doth net ſtand in need of, as ſhall be raught hereafter. 


Il, Jts height and Strufure. 


Some Architetts ſharply contend, that ſuch a height ought to be given to the Fauſs 
bray, as might make it able to command the Out-works. Bur the defence of the 
Out-works will better be perform'd by the Rampar it ſelf, and as much as you ſhall 
add to the height of the Fauſs-bray, ſo much will you diminiſh from the defence of 
the graft: Therefore let it not exceed humane ſtature. The reſt of its StruQureisthe 


ſame in all things, as that of the Breſtwork of the Rampar, delivered in the eighth 
Chapter, numb, 8. 


11, The 
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[1T. The Walk of the Fauſs-bzay. Chemin des Rondes. 


Betwixt the Rampar and the Fauſs-bray is left a ſpace E 5, fit for the Beliegers to 
Plant and Traverſe their great Guns , which we call the Walk of the Fauſs-bray ; 
Irs greateſt breadth is equal to two Rhynland Perches, and the leaſt is equal to one. 
When upon occaſiona Fauſs-bray ſhall be drawn about the antient Rampar of Cities, 
to be defended only by Muſquetiers, the breadth of the Walk may be taken ſome- 
what leſs than a Perch. If you have a mind to proportion ir to the Polygons, you 
may order it after this faſhion. 


In IV. V. VI. VII. VIIL IX The walk of the Fauſs-bray, . 
I5. 18. 20. 24. 24. 24-&c. with its ſtep or banquet. 


This Width will ſerve to plant Guns in,but not the biggeſt. 
IV. The Bankſide 02 Liſicr. 
At the foot of the Fauſs-bray towards the Ditch, is left a ſpace of ſix feet RS, for 


-+4—— iu and keeping up of the work, leaſt any of the Earth ſhould fall into 
e Ditch, 


CHAP. -X. 


1, Whether a dzy Ditch 02.G:aft be. better than 
a Moat. 325 Yo; 


fy is not a queſtion more frequent.amongſt Engineers; and many now ptefer 
the dry one. The inconyeniences. of a Moat are theſe”, ic keeps the heligged in 
like Priſoners, that they cannot (ally out upon the Enemy, unleſs a Covert way and 
Out-breſtwork be rais'd beyond it at very great expences: And when the Out- ' 
breſtwork ſhall be taken, it cannot defend it felf, ſince there' is no going on ir but by 
little boats. Therefore the Galleries are calily brought oyer the Moat unto the 
Rampar, as Experience hath often taught the Hollanders, the water hindring the be- 
ſieged, that they cannot run down into the Ditch, with handy blows to throw down 
the Faral Engine. This defe& however, is ſupplied by building 2 Fauſs-bray , Ra- 
velins and Half-moons, at vaſt expences, and the enterrainment of a far greater Gar- 
riſon. Therefore a Moat is both of it ſelf weak, and keeps the Towns-men in like 
Priſoners, ſo that they cannot come to beat off the Enemy any other way than by 
firing at a diſtance, though they ſee him ſpring his Mines, and bring the laſt de- 
ſtruction to the Town ; belides, the Fauſs-bray is built only for the ſecurity of the 
Moat , as is the Out-breſtwork and the Couvert way , and in fine, all ſorts of Out- 
works; and it requires afar greater number of Souldiers ro defend it. 

Adry Ditch, ſafe in its own ſtrength, doth not need theſe chargable Out-works, el- 
pecially an Out-breſtwork it never wants : For as the Moat keeps in the Souldiers like 
Priſoners, the dry Ditch conveys them ſafe and unſeen on the; Enemy, Neither have 
theſe that fally any need of a Couvert-way, fince the Ditch can hiderhem inits own 
bottom, nor have they any need of an Out-breſtwork , (ince the out-lide of the 


Ditch it ſelf, viz. if it have ſteps made toir, is able to ſupply the place of an Out- 
Ff2 breſtwork. 
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breſtwork. Nay, there is no ſort of Out-work required, lince they are rais'd on] 
to keep the Enemy from the Ditch and Rampar, which will beberter perform'd by 
Sa'lies, which may be made ſafely through the dry Ditch. Again, a dry Ditch makes 
an ealie and ſafe retreat for thoſe that faily, when they are wholly purſued by the 
Enemy :' But a wet Ditch would either exclude or drown them ; tor there is ng 
paſſage from Out-work to Out-work, or from the Out-works ro the principal Rag- 
par, Pur what is made by little narrow wooden bridges, which can receive but few at 
a time; and if they are crowded too much, as commonly in ſuch caſes it happens, 
they yield to their weight, and are broken: Asir fell out when Breda was laſt belieged, 
in the taking of Ginekens Horn-work, with the great loſs of their ſtoureſt Souldiers 
periſhing in the waters. To conclude, ſince a dry Ditch can ſafely be without Half. 
moons, Ravelins, Horn-works, and Out-breſtworks, and all other Out-works, or x 
feaſt may negle& them far ſafer than a wer Ditch can; we muſt confeſs that the 
Town, it it were belieged, would be defended with a far leſs Garriſon. 

It plainly appear'd at the liege of Maſtreichr, the ſharpeſt of all the Dutch Sieges, 


how far a dry Ditch is to be prefer'd before a wet one. Theditches of the Town: 


being partly wet, partly dry, the Prince of Orange conſulted with his Captains which 
was beſt to fall upon ;, who reſolved to attempt the dry one; but the taking of it was (9 
ſlow and ſo difficult,that the Prince confeſs'd his error ,an1 refolyed,afcer that, neyer tg 
try the taking of a dry Ditch before a wet one : That I may onut the re{t of the aQionz 
in this moiſt valiant defence. The Townſmen from the Ditch it ſelf brought forth their 
Mines, to blow up the lines of Approaches, with ſuch facility and ſucceſs, that the 
Enemy was forced to ſpend five weeks to gain a Line of five Perches : Then with 
Skirmiſhes, Works and Countermines, they ſo tired the Dutch that belieged them, 
that the Prince deſpairing to bring his Line over thedry Ditch, was conltrain'dro 
carry a Mine into the Town, under the bottom of it, which was very near forty feer 
lower than the level of the Town. 

Notwithſtanding, *tis to be confeſs'd, the nournal attempts and ſurpriſes of 
the Enemy are better kept off by a wet Ditch than by a dry one, yet there is great 
danger from the water it ſelf being oncefrozen, unleſs the Ice be always broke ; as ap. 
pear'd in the taking of Wachrendonch by the Dutch, and Philipsboxrg by the Emperia- 
liſts, by a ſurpriſein the dark, over their Moats chac were frozen. 

Whilſt theſe things are controverced on both ſides, This is my opinion, that a d 
Ditchis beſt againſt open Aſſaults, and the wet one beſt againſt Surpriſes But becauſe 
all ſurpriſes and ſuddain attempts may beprevented by the care and vigilancy of the 
Officers and Souldiers, but open force no other way but by force, it ſeems ro methe 
dry Ditch is abſolutely to be choſen, iſ the nature of the ground will permit it: 
Eſpecially ſince a great deal of money is ſpared, which otherwiſe would have been 
ſpent in building the Fauſſe-bray and the Out-works. 


[1. The making of the Ditch. 


Let the ſolidity of the Ditch be equal to the ſolidity of the Works that are tobe 
rais'd, viz. to the Rampar, the Breitwork on the Rampar, the Fauſs-bray, and the 
Out-breſtwork, added together , therefore you mult not take more earth out of 
the Ditch than will ſerve for making the ſaid Works : For which reaſon all thedi- 
_ of a Ditch cannot be determin'd, before the ſolidity of all the Works to be 
rais'd is known. 


11. The upper Width. 


The upper Width of the Ditch about the Bulwork $ V muſt at leaſt exceed the 
talleſt trees, otherwiſe the Enemy would lay bridges overit, 120 132, 144 feet will 
be large enough ; but if youwill vary it according to the diverlity of the Figures, you 
may order it after this manner, 


In 
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ia 1V. V. VL VESTS. L&-- 4 
72, 84, 96. 108, '}20. 132: 144. feet. 


IV. The.Taluof the Ditch SH, V 5,92 Lines ming the Sloap, 
The outward, Tal V.s of.2, wer: Ditch, and, the inward S'H, muſt 'be equal to 


the depth of ir, which is now to be determin'd, ſo conſequently the Angle HS8 will 


be half a right Angle. . | 
V. The Depth8U «#. .-: |. —_— 


rh 

For the moſt part it is ordered to be ten or twelvefeet; but it cannot be leſs than ſix 
feet, otherwiſe a wet Ditch might be waded over, and a dry Ditch would not cover 
2 man ſtanding. But why a Ditch having the Width $ above-determin'd, and its 
depth ten feer, ſhould ſapply earth enough to raiſe the Rampar and its Breſtwork, 
the Fauſs-bray and Out-breſtwork : Thus demonſtrate. Meaiure the Orthogra- 
phical 'Setions of the Rampar and its Breſtwork A LIKE, the Fauſs-bray 
$NPQ R, and of the Out-breſtwork 6X Y Z, and multiply their ſum intothe 
principal Perimeter of the Fortification, which will-be known, if all the Courtines, 
Faces, Flanques;be added among themſelves. *© But the: Orthsgraphical Sections, and 
the Perimeter of the Fortification muſt be meaſured with one and the ſame meaſure, 
and the produd (hall give a ſolid almoſt equal to the aggregate of the Rampar, and its 
Breſtwork, the Fauſs- bray and Out-breſtwork. Inlike manner, the Ditch will be al- 
moſt equal to the ſolid that ſhall be produced out of the multiplication of che Qr- 
thographical Section of the. Dicch $ 8 7 V, into the Perimeter that; paſlerh cliroygh/the 
middle point of its Width « : - Therefore becauſe the Dirch ought to be equal tro' the 
aggregate of the Works, *cwill be by the Corrol. of the 34th ,of the 11th of Euclid, 
As the Perimeter paſling by #., isto the principal Perimeter of the. Fortificativn; ſo 
isthe ſum of the Sections of the Rampar,&c,ito the Setion of ge Ditch $8 7 V,whicti 
is conſequently known, becauſe it is a fourth proportional td three quantities known. 
Now becauſe $ V is known, and its half $ @,that is « £4; for ſince SH is equat toH'S$, 
$. will be equal to « 8, by the '4. 6. Exclid. Therefore 8 « multiplied into S« ſhall 
give the Triangle S$ & V; from which ſubſtratS8 7 V, already known, and there 
will remain the Triangle 8 47 alſo known. Then as the Triangle Sg Vis tothe 
Square of 4/2, ſois the Triangle 8 8 7 to the Square 'of +8 ;- wherefore. fince three 
terms are known, the fourth alſo will be known, which is the Square of « 8;whoſe root 
s the Line 2 +, which ſubſtracted from þ « (that is S =) ſhall :give « «'the depth of the 
Ditch, which this way is found to be near ten feet. If you need any more_Earth-to 
raiſe batteries for Cannon and Cavaliers, make your Ditch ſomerhing deeper abour 
the Bulworks : If there be no Fauſ--bray , nor Out-bre{twork, yet 'twill be re- 
quilite to make the Ditchten feet deep , eſpecially if you intend it adry one; the 
Earth that ſhall be over and above, will ſerve to raiſe Cavaliers and other Works, 
of which there is great uſe. 


VI. The Width at the bottom of theDitch., 7. 


This follows from the upper Width, the Angleforming the ſloap, and+he depth 
deing already derermin'd.  - . 
In IV. V. VI. VII. VIII. IX. : 
52. 64, 76. - $4. 96. . 108; feex, 
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VII. The Pzoperties of a dzy Ditch. 


1. It ought to beſomething deeper than a wer one, 
2. Its inward Tzu SH muſt belefs than a wet one half the depth, that is ſix fect 


that it may be harder for the Enemy to climb up. 

3. But it muſt not belefs than fix feet, leaſt theRampar fall down. 

4. You't make the Enemy a grear deal of work, if in the middle of the great 
Ditch youdig a leſs «8 94 16, 18, 20,feer broad, and 4 or 5. feet deep. 

5. The outſide of the Ditch 7V muſt be made after thefaſhion of a Breſtwork thy 
may cover a man, and have two ſteps or Banquets for the caller getting up to it, 

6. Sally-ports muſt be made in the Rampar,for the Townſ-men to deſcend into the 
Ditch. | 


— 


CHAP. XI. 


The Out-b:eſtwozk and Covert-way. 
I, Its Uſe- 


— 
_- 


r wants it : For ſince a wet Ditch doth not keep our che Enemy more than 
it keeps in the Towns-men , when apon eccalion they ſhould ſallybut upon the Be. 
ſiegers, a Covert-way V6 was found neceſſary to be made beyond the Dicch, and x 
Breſtwork to prote& it; by which means the Defendants could ſally ſafely om of 
their City over the Moat ; and ſo the Enemy was kept from the Town, but the Towns. 
men Were not hindred, when they pleay'd to fall upon the Enemy. 


IT. The bzeadth of the Covert-way. 


Moſt commonly it is made equal to the walkof the Fauſs-bray 24 or 21 feet, for 
ſo mnch almoſt will:be required here for traverſing great Guns, and performing 
other Milirary duties. If you have afancy to vary it aceording to the diverſity of 
the Figures, aſc this Table. | 


fa IV. V. VI. VII. VIII. IX. 
. 19. 15. 17. 31. 34. for. 


III. The making of the Dut-b:efiwozk. 


I. Its height y Y muſt be ſix feet. 
2. The inward Tal« muſt be one foot, as in the reſt of the Breſtworks. 


3. Theoutward floap of it Y Z mult be fo inclin'd, that being produced, it may pub 
through 1. the top of the Breſtwork of the Rampar. There are many and great 
advantages from this form ; for ſo all of it will be ſcowred from the Breſtwork « 
the Rampar, which would not have been, if the inclination had fallen from Y 1n 
r0.for ſo all the Triangle wY 10,is obſcured from the ſight and ſhot of the Breſtwork 
of che Rampar. 

4. Tofind this ſloap or inclination, thebaſe y Y muſt firſt be known, whichis at- 
ter this manner : TheLines IC and Cg are known; and therefore g I is known, and 


T 3 isalſo known, or C Fand F a is known ; therefore C a,or g Y is known, and - ls 
A 


Dry Ditch may ſafely be without an Out-breſtwork ; but a wer one alto 
AA gee 
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Y a known ; chen by the 4. lib, 6. Exclid. as Igistog Y ſo isY atoa Z, to which 
if youadd one foor,the whole baſe a Z will be known. 

The Perimeter of this Breſtwork, or the Lines of it ſurrounding the whole Fortifi- 
cation, wherber rhey be inward or outward, mult be drawn arallel to the Faces only , 
ſo that they meet at a point oppolite to the middle points 0 —_— and make 
outward Angles; bur if Ravelins are built before the Co , the Breſtwork is 
drawn about them , but not about the Horn-works, if any ſhould be built. 


IV. Whethcr it be expedient to;nakea Ditch about the 
Dut-Bzeliwozk. 


Some affirm ir, and ſtand to it : But they do not conſider, whenthey think to 
make this Breſtwork ſtronger, that n_ uite over-throw the end it was made for ; 
which was, that the Ry might ly ſally out. upon the Enemy, andin their 
return injoy a ſafe retreat; both which will be hindred by a Ditch made abour it: Infſo- 
much that if the Towns-men do not make it, 'twould feem fitter for the Enemy to 
make. | 
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CHAP. XII. 
An D2thographical Table of Regular 
Foztifications, 


- 


This Table is colleted out of the dof@rine of the four foregoing 
Chapters. 


DH ee e——————————_—_— 


_—_ ____ Max. | Med | Min. | 
The breadth of the baſe of the Rampar AE. | 84 | 72 | 60 

The inward Talx,or line forming the Sloap AB. 18 6 | 14 
Theourward Tals EF . | bY |_9 | 8 7 - 
The height of the Rampir =_ . 8 "Wo" Hu > 
| The breadch on the top of the RaarL's. = * a? hy L 
The breadth of the baſe of the Breſtwork 3 "i I " I4 » 
The inward Talw of the Breſtwork DT. | © | x | n | 
The ourward Tal of the Breſlwork 32. — = = = 

The inward height of the Breſtwork T 1. Ha: "I 6 6 - 

The ourward beighr of the Breſtwork 2K 4 | 4 Pas | 
The breadrh of thetop of the Breſtwork KO. |} 21 ln | 
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The reſt of. the foregoing Table. 


| - Cen 


, The breadch ofrhMep or Banquet D 4 4+ 28 8 1 
The height of the ſep or es [ I; | I% i i 
The Terrepleiae or Walk on tohemare-L. ; zo | 27 "ns + 

| The walk of the Fauſs-br. or chemin des Rondes Eg 1 21 [ 7 : 5 ; 

| The houf-bray wie fer Banque © I | 

The border or bankfide: Lifer "EE [#1 "#f Z 

The court "_ Dicch SV ; 132 F 108 84 ; D 
The onward & inwardT, als's ofthedirch SH V5. | I2 : "= 10 ; D 
The depth of the Ditch H 8, « = : OQ _ I2 Lb IO x 
The Width of the henem! of w ab _ 108 184 01] | 
TheCoverrway VX- © cel, 25 EN "7 = 5. 
Is ſtep or banquet | — "4 1 | 

| The baſe ofthe our-breſtwork a3. SEE: 79 5 po 69 ll 

| Irs height oo Rs is tell 


For the baſe of the Owt-breſtwork , working according to the Rules deliver'din 
the 11. Chap. num. 3. 1find it tobe | 
_ HMax, Med. Min. 

62. I, Op. 


Therefore Dogen and Pritach are out in their account. 

The firſt Column ſhews yourhe largeſt — Orthography. which is able 
to ſuſtain the greateſt force of the Beſiegers. The ſecond is able to bear an indifferent 
Siege, The third is made againſt the leaſt frengeh which is uſually ſent againſt 
Towns: -But here we only treat of the Forts themſelves ; I ſhall hereafter give you 
the Orthography of Caltles and Out-works. And again, I had no proportion or 
reſpe& to the diverlity 'of the Figures or Polygons, as many Engineers have ; who 
for no reaſon, as I can tell, give to a Pentagon a different Orthography from that 
which they give to a Hexagon or a Nonagon. For a ſtronger or weaker Gags 
phy isto be given a Fortification, not as it hath more or leſs Angles or Bulworks, but 
as jt ought to reſiſt a greater or leſs ſtrength of an Enemy. 

Notre, If the Fortification be made without a Fauſs- bray, the Out-breſtwork, wil 
have anvther Baſe , for it will be a fourth proportional to the three terms IT 9, 9Y , Ya, but 
the jean or middle term g Y will beleſs by the ſpace E R ,, if the Fauſs-bray be wanting, 
and then the baſe of the Breſtwork > Z will be 
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CHAP. XIII. 
Df the railing of Dut-wozks. 


Fortification formed according to its eſſential parts, is made ſtronger if it be 

ſurrounded with ſome Out-works. The chief of which is a Raveline, a Half- 
moon, a Horn-work, a Crown-work, and Tongs. I ſhall treat of each of them di- 
ſtintly in the following propolittons. 


FARAAE L 


1. Lhe definition aud fozm of a Raveline 02 
Larger, 


Raveline is a Bulk of Earth almoſt like a Bulwork cut off, except that it 

wants fHanques; it is ſurrounded with water, and ſeparaced from the Fortifi- 
ation by the breadth of the whole Dirch. Such an one isFE GH, inthe 10th, 
Figure, Its facesareF E, GE. Ir wants, as I faid, for the moſt part flanques, yer 
it admits of them whenit is built before Gates, which then will be about 8 or 9per- 
ches. Towards the Enemy it is built with a Rarmpar and Breſtwork,and lies open to- 
wards the Fortification, leaſt it might ſhelter the Enemie when he hath poſleit it, it is 
raisd but a little height above the level of the ground, that ir may be better defended 
from the main Fortification, and the plains the berter ſcowred by it. 

Its Angle muſt not be leſs than 60 degr. nor more than a right Angle. The length 
of the faces is derermin'd in Regular Fortihcations, »«mb. 3. If they are applyed to the 
covering of a Courtine that is above its jult length, obſerve this, thar the faces muſt 
not be longer than the faces of the Bulworks, therefore they may be about 40, 50, 
or 60 paces. 


Fig. 10, 


Il. Confconing their place, and how they are defended; 


For the moſt part icis raiſed before Gates and Courtine, but never before the 
Bulworks, The 10th. Figure thews the Situation of it, as it lyes before a Courtine; 
tis beſt to have it of ſfucha breadth as might cover the Courtine only, and not the 
m_—_ for then 'tis defended by the faces and Hamques of the Bulworks that it lies 

etWiXt, , | 


11, The making of if 


Is various; but this is moſt approved, Raiſe an infinite perpendicle from the middle x;7, 19, 
point of the Courtine S, from this Liae on the other ſide of the Ditch cut off H E _ 
to ; or + or 2 of the Face;then from the point Edraw ſtreight Lines either to thie-ends of 
the Courtine A, B(and this will be the beſt fortn for the Raveline, for the whole Cour- 
tine is covered by the Raveline, and the Raveline it ſelf not only ſcowred and defended 
by the Faces, but by the anques of the Bulworks alſo.) or to ſome other point of the 
| H h fanque, 
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fanque, or to the ends of the flanque C D, thoſe parts of theſe ſtrait lines F E, G E, 
cut off from the Bank-ſide of the Ditch towards E,are the Faces of the Bulworks. 

1. Another way. On the Centers A B, the extream points of the Courtine, with 
the diſtance of the ſame Courtine, deſcribe two Arches interſeRing one another in E. 

2. Produce the marginal lines of the Ditch g 1,ML till they meetat thepoint H, 
then from the ends of the flarques C D draw ſtrait lines to the point E, that may cur 
the marginal lines of the Ditch in F G, and F E GH ſhall be the perfeR delineation of 
the Raveline ; the faces areF E, G E, the Gorge Linesare FH, GH. 

1. Another way,. biſe& the Gorge Lines of the Bulwork AR, B Q inthe points 
O, P: thendray ſtrait lines from the points O, P, by the ends of the Banques C, Drill 
rhefy meer one another in rhe point E. 

2. Then produce the out-lines of the Ditch g I, ML, nll they meet in H, andcut 
the former lines in F G, fo ſhall FEGH be the Ravelin required. 


IV. The ©O:thographie and Jchnographie, o2 ty: Profile and 
Plain. 


This Table fallowing ſhews the height and breadth of each part. The third column 
ſhews the Orthographie of the Out-works of Breda; The firlt and fourth ſhews the 
Orthographie ot the largeſt ; The ſecond and fifth of the middle (1ze; the (ixth ſhews + 
the leafs; the four laſt Columns are taken out of Dogey. This Table doth not ſerve 
only for Rayelins, but for all manner of Qut-works. 


——_—t 


A T able for the building of Ourworks. Ret | 
mean tj Max. | Med. Bred. | Stab:| Min:ſt. [Temp. 
The lower breadthof the Rawp.| 40 {| 36 | 44 { 36 | 24 | 20 


— 
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The outward Talx of the Ramp. 3 2 6 3 2 2 


ou 
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— — 


The inward Tal of the Ramp. 6 | 8 6 4 4 


OO  —_—  ———  __—— ns —— ” 


4 
| The height of the Rampar. | 6 | 4 


—_—— 


The upper thickneſs of the Ram. 31 | 30 | 30 | 27 18 14 
The baſe of the Breſtwork. 15 | 15 | 16} | 13 | 10 8 
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The outward Talzof ry wor 2 2 
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The inward T al of the Breſtw.| 1 1 4 I I I I 


— —C 


The outward height of the Breſt,] 2 2 s | 4 4 4 
Theinward height of theBreſtw,] 6 6 6 


— —OOL—_— 


The upper thickneſs of theBreſt.|] 15 | 12 | 12 ' 10' 7 5 


The height of the ſtep. | | [| [my | 1; | ny 
— as: 7 aa 
The breadth of the ſtep. 3 3 3 3 3 3 

The Walk on the Ramp. Lo 12 | 10 IO! 11 p 3 
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1he reſt of the foregoing Table. 


DE  —— 
The border at the foot of the Ram., 3 | '3 KIKSN ©. I 


We mt mmm mm &. 
The width of the Ditch, | 48 | 30 42 | 30 | 24 | I 
— Grado AE of con | | | | > 
The outward T alu of the Ditch. |. 10 | 8 Fj] 4 4 & 
p—_  }} —_ F mntuannicds | — I 
The inward T als of the Ditch. . | 10 g - | 8 j 6 +:1Þ 
ans mums emmy En—_——_ > ——_—_— IR RAE | — rr -, 
The depth of the Ditch. [ao 1-8 +. 9:j:$ | & l. 6. 
CEUMATNSSES ah 36 wt} mn, — ————  — — 
The widrh of che bottom of the D. 1B | 14. ) 28 | 14 |. an 8 | 


— — RR —— —— ——  _—— — —  — 


PROP. IL 
Of the Half-moon oz Helmet. 


I. Jts definition and place. 


Alf-moons for the moſt part do nor differ from Ravelins, unleſs it be in bigneſs ; 
perhaps they had this name given them, becauſe thoſe which are built before 
Bulworks are Arch'd in the form of a creſcent, on that ſide which lies towards the 
Bulwork. They are placed upon the Coyert-way which is beyond the Ditch, fo 
that their Capital line produced, cuts the Courtine into two equal parts. They are 


built alſo before the Angle of Bulworks (as I ſaid) but the greateſt uſe of them is in 
Irregular Fortification, as 1 ſhall ſhew hereafter. 


11. Their Fo2m. 


Let nor their Angle be leſs then 60 degr. nor more than go degr. Let their beight 
be but indifferent, and not diſtant from the Rampar above Muſquet-Shot, that they 
may be defended by the Rampar. When they are buile on the Covert-way, their 
faces muſtbe 25 or 30 paces, let the thickneſs of their Rampar be 15 or 20 feet, and 
they muſt be ſo large as ts receive 100 or 150 Souldiers. 


I. Their Delinegtion- 


1, In the Angle of the Fauſs-bray V. as in a center, with che diſtance of the 
breadth of the Ditch V M, deſcribe an Arch, and produce the Capital line infinitely, 
cutting the Arch ine. 

2, Ontheother ſide ofthe Ditchcut off « X from the Capital Line produced, which is 
3 Ofthe Face of the Bulwork, andfrom the points H and x where the Gorge lines of 
the Rayelins interſe& one another, draw unto a the lines HX, a X. AE 

Hh 2 3. FT0- 
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3. Produce the faces of the Fauſs-bray 6 V,9 V, till they cut the lines H X , Xin 
7,4 and the Arch in /,y or the Fichant lines of the Fauſs-bray continued on2 y, 
3 V, maydetermine theſe Interſe&tions. So have you a haf-moon delineated, placed 
before a Bulwork, whoſe faces are X &, X 4, ahd its fanques (but open) are ? þ, 9 », 

The delineation of other balf-moons is like that of Ravelins. 

The Orthographie and Ichnographie, is had our of the foregoing propolition, 

. Chap, _ XIII. numb. 4. | | 


: IV. Jts Uſe and Convenieucy. 


| 


'Fis the weakeſt of all the out-works, ſince it cannot entertain a good quantity df 
Souldiers to defend it by reaſon of its ſtraits, and isalſo with more difficulty defen- 
ded from the Fortification. Therefore theſe half-moons ſeem to be hurtful to che For: 
tificatisn unleſs they be arm'd with theſe cautions, to wit, that Ravelins be buil: 
on both fides; and that they conliſt only of Faces, being altogether without fAlanques 
(otherwiſe being poſſeſtby the Enemie, they cannot be hot from the Ravelins) and 
laſt let them be every where within Muſquet-Shot. Yet if all this were perform, 


Fig, 10. 


*ewill be ſtill doubtful whether they are uſeful or not - Wherefore they ſeem not ty 
be built without peculiar neceſſity. 


ww 
— —_ 


© PROP. IIL 


Df the Hozn-Work. 
].. Jts Definition and Kinds. 


Tz Outwork that runs fartheſt into the field with two ſtrait ſides obje- 
Ring to the Enemy two half-Bulworks, is called a Hory-work : The tenth 
Figure ſhews an exatople of it. There are three kinds of Horn-works;' the firſt hath 
ics {ides inclining to one another towards the Field; the ſecond towards the Fortit- 
cation ; and the third's are parallel. 


II, Jts Place and Fo2m. 


They are built oppoſite tothe Courtine, or the Angle of the Bulwork, beyond 
the Out-breſtwork : Yet they are better defended if they cover the Courtine, than 
if the Bulwork, eſpecially if the ſides, are parallel : For when they coyer the Bul- 
works with parallel lides, they receive no other defence than from the Courtine, and 
that to little purpoſe, ſince at ſo greatadiſtance; belides, after this manner the work 
would be too narrow : Yet if they are to be placed before Bulworks, 'tis altogether 
neceſſary the lides ſhould incline to one another towards the Bulworks, that ſo they 
may not take in all the faces, but exclude ſome part of them from which chey may 
be defended. See the ConſtruQidn in Dogen, pag, 150, 161. 

If they are built before the Courtine, ler their lides be rather parallel, and perper- 
dicular on the Courtine, If they cover the whole Courtine (as ſome will have it, 
and as we have expreſs'd in the Figure ) their defence will be from the faces of thoſe 
Bulworks that the Courtinelyes betwixt. IF it does not cover the whole Courtine, 
as others will have it, the defence of the lides will be the greater; to wit, both from the 


faces of the Bulworks, ang from part of the Courtine. Betwixt the Horn-work wy 
ene 
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the Courtine, there is commonly rais'd a Raveline ; nay, before the work it ſelf, be- 
twixt each of its Horns, a Raveline, or rather an Halt-moon may be built. To con- 
clude, youwill add a grear deal of ſtrength to this work, if you make ſome Retrench- 
ments: But of thar atrerwards : 


TIT. Jts Denneation. 


1, Let there be drawn two parallels E I, F K,for the ([ides of the Horn-work, from 
the Our-breſtwork towards the held, ar ſuch a diſtance, that if they were produced 
rowards the main Work, they might tall in a {trait Line with the flanques of che Bul- 
works ; or if you delire a lefs breadth for the Horn-work, let them ta!l withinthe 
Ranques on the Courzine it ſelf. - But the ends of theſe ſides muſt not be above Muſ- 

uer-ſhor from the Rampar, wherefore they. muſt not runbeyond the Rampar above 
| wa Rbynland Perches : 'Yerchele ſixty RhynlandPerches uſe to be counted from the 
Out-breſtwork, that ſo the approaches ' of the Enemy ' might be the more in- 
felted. 

JoynEF, on which make the AnglesF EG, EF H twenty five degrees each; 
then biſe& one of theſe FE G, with the right Line E L meeting with FH in C; then 
fomEG cut offE D equal roF C, fo will F C, E D, be the faces of the lialf Bul- 
works, 

3. From the point D and C drawD Aand C B, equal and parallelto EI and 
FX, for the flanques of che Horns, and joyn the Courtine A B, the proportion 
of the lanques D A and C B,to the faces, will be almoſt the ſame as uſes to be in Re- 
gular Fortifications, | # | 

Allo after this manner following, the Capital and Gorge lines, the Flanques and 
Courtine will be with more eaſe determin'd : For} of E F gives the Capitals EN 
andFM, alſv; of MN or EF gives the Gorge lines NA, M B, and there remains 
for the Courtine AB alſo 3, -the right Lines ME, NF, will determine the length of 
the Flanques rais'd from A an1B; and ſoalſo the faces E D, F Cwill be found. h 

Theſe things being done, a Horn-work is delineated, ſuch as uſes to be ſtretched 
before the Courtines 1n a Regular Fortificarioa ; the delineation of the reſt will be per- 
formed alm3ſt by the like method, having alwayes a reſpe& to the place. 

Note. That here is a twofold. Praftice in building Horn-works ; 1. That the Cour- 
tine might be determin'd by the Faces., 2. Thefaces by the Conrtine. 


IV. Its ule. 


If Ravelins, Half-moons and Horn-works, are built about a fortified place, the 
Fortification is accounted moſt compleat and perfe&t, whoſe uſe conliſts moſt in this 
7. -They keep off the Enemy far from the Forrification. 2. They are taken with a 
great deal of difficulty , for chey are defended from the Courrine, from the Bul- 
works, and from the adjacent Works, and ſome Lines from the Out-breltwork it ſelf. 
3. Being taken and poſleſs'd, they can hardly he kept, becauſe they lye open to- 
wards the Fortification, 4, Horn-works are moſt deſtructive tothe approaches of 

——— under their ſh:lter the beſieg'd may work counter, as accalion ſhall 
oner, ec. | 
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Fig. 12. 


Fig, 13. 


PROP. IV., 


Of the Tonges, in French Tenalles, 
I, Their Definition and Kinds. 


4 


JH are Out-works that differ from Horn-works almoſt only in this, that inſtead 
of two half Bulworksthey haveonly an external Angle , and this ſort is called 
the ſingle one: It is called the double one, when it tiath ewo outward Angles with 
one Inward. The twelfth Figure ſhews the ſingle one, the thirteenth the double 
one. 

Now this outward Angle is that which is without the Figure, and whoſe ſides in- 
cline inwards. The inward is that which is within the Figure, with irs (ides ruming 


outward. 
IT. Their Place. 


The fatrie as that of the Horn-works ; Yer it will hardly be expedient to lay chem 
before Bulworks, by reaſon of their weakneſs. Of which Nam. 4. | 


HI. Tts Detineation. 


You miuſt deſcribe a ſinghe' one after this channer. Draw the fides AC, BD td 
the ſane manner as in the detineation of Horn-works, which is already prefcrib'd,ur- 
leſs theſe are wont t6 be ſhotter, viz. rltan'forty or fifty Perches. 

2. JoynC D, which biſe&inF; ard from Flet fatl the perpendicular F E &quil 
to: of CD, and joyn CEandDE , ſo haye you the fitnple external Angle. 

Draw the double one after this manner : Having drawn the ſides A C, BD, as 
above, joyn CD; which being biſeRted tn G,' from' G raiſe the perpendicu- 
lar G Eequalto {of CD,andjoyn CEandDE, 

2. Produce EG to F, till G F be the half of G E, and the right LinesCE, 
D E being biſeed in K and H, joynFK andFH;, ſo will ACK FHDB be the 
double Tonges, or double external Angle. 


I'V. Jts {irength and uſe. 


They are much inferiour to the Hoxn-works, infomuchthat they ſeenronly then 
to be made uſe of, when ſome ſuddain occaſion urges. Foes. 

Moreover, the- defect of theſe Tonges, and of all external Angles, is this; that 
about its: very Angle it affords the Enemy a certain Quadrangular ſpace, within 
which he need not be expos'd to the ſhot of the Defendants ; this ſpace is derer- 
min'd, if the outward ſloaping ſarface of the Breſtwork be conceiv'd to be produc'd 
till ir cut the field , irs capacicy is almoſt equal to twenty three Rhy»landPerches, 
which will be ealily computed. Since then this ſort of building is ſo much againſt 
= firſt Laws of ArchiteQure, twill be almoſt neceſſary to raiſe a Raveline be- 
ore it. 

The Double Tonges, lince they have 2 double external Angle K and H, will like- 
wile double the defect already ſpoken of; wherefore they are leſs uſed. 


PRO?P. 
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PROP. V. 


Df the.Crown-wok. 
[. Jts Definition. 


Hat work is called a Crown-work, that hath on both (ſides two half Bulworks, Fg. 14. 


and in the middle one or more whole ones. Therefore it is the part of ſome Re- 
gular Fortitication ; and ſeems to have this name given ir, becauſe it doth, as it were, 
incompaſs part of the Forrtification. 


Il. Jts Place 


Is the ſame as that of Horn-works; though the Crown-work can cover more of 
the Fortification than the Horn-work, and ſometimes they are drawn about Horn- 
works, Their chiefelt uſe is to incloſe neighbouring places, that might infeſt rhe 
Town , as Hills, &c. and ſo prevent the Enemy. 


ITI. Jts Delineation. 


Since 'tis' molt af erid the part of ſome Regular Fortification, let the Engineer 
look; what Fortification is fitteſt for the place of the Polygon that is to be incom- 
paſſed; which when he hath found.let him delineate ſo many Bulworks of that Forti- 
fication which is built on the obſerv'd Polygon, as the place requires; only this ler 
him obſerve, that the Angles of the half Bulwork be not leſs than ſixty, nor more 
than ninery degrees. Its Bulworks are wont ſometimes to be 1M than thoſe of the 
main Work. Burt let usexpound moreeſpecially the conſtruction of a Crown-work 
having one whole Bulwork. OO 

The whole deſcription is made after this manner. Ler the Capital of the Bul- 
work be produced infinitely ; orif the Crown is to be ſerbefore the Courtine, from 
the middle point of the Courtine raiſe an Infinite perpendicular ; on the Capital pro 
duced ſer of from B to D forty RhynlandPerches , on the perpendicular of the Cour- 
tine you may. reckon lixty or ſeventy ; for ſo rhe lides of the Crown-work will be 
yet within the ſhot of a Muſquet coming from the Bulworks of the main Forr. 

Thenat the point of D, ot the right line B D, make the Angle BDJI, half of ſome 
Multangle or Polygon, and on the otherlide the AngleBD K, then inthe ſides of 
theſe Angles from D to Iand K, reckon 40 or 59 perches, at moſt 60, and laying a 
Ruer by the point 1, ro the flanque of the Bulwork F, as alſo from the point Kto 
the other flangue E, draw ſtraic fines till they meet with the Our-breſtwork in M 
and L, ſo will the ſides of the Crow1-work, be determin'd by the Out-breitwork. 

But if the ſides M1, L K, exceed 60perches, that is, a Muſquet-Shot, che Angles 
BDI, BD K, muſt be made leſs, (Yer ſo that the whole I D K may remain bigger 
= aright Angle) or certainly (which is thuught belt) the Line B D nuſt be ſhort- 
ned. 

Then ſee what Regular Figure's Angle igequal, or comes near to the Angle K DI : 
ſay for Example an Hepragon or ſeven-angted figure ; therefore make within K D I 
= \ 2m Bulwork and two half Bulworks of an Hepra7on, by the help of your 

ables. 

If you would place more whole Bulworks in the middle, ler the ſides of the Horz- 
work, be drawn forth, ſo that they do nor exceed Mulquzr-Shor, and within theſe 
build part of a Regnlar Foctification, as hath been (aid above. 
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General Rules concerning Out-Wwozks- 


7. Let thembe within Muſquet-ſhot of the main work. 

2.” Let not their height be more than what may conveniently ſerve to ſcowr the 
ground poſleſt by the Enemy, ; 

3. LettheRemotelt be lower than the neareſt. 

4. Let adry graft have no out-works, unleſs Horn-works, if you ſee occalion, 
let the wet one have Ravelins and Horn-works, but it will hardly admit of Half. 
moons withour Dammage. 


THE 


SECOND PART 


OF 
Frregular Foztifications. 


un moſt Cities are of an Irregular figure, 'tis evident what preat uſe or rather ne. 
ceſlity there is like to be of thisPart; Iſhall comprehend af the matter briefly in 
the following Chaprers. 


_ CHAP. XIV. 
Lhe Parts of Jrregular Foztification. 


E fper: works following ſerve for the fortifying Irregular places, Ordinary Bul- 
works, double and Triple Bulworks, Forked Bulworks, Plain Bulworks, Half Bul- 
works, Rawlins, Half moons, Horn-works, Crown-works, Tonges, External Angles, An- 
gular Tonges, Plain Moles, halþplain Motes, the middls Defence or toothed, Retrench- 
ments, 

Some of theſe (viz. thoſe that are wont to be uſed in ſtrengthening Regular For- 
rifications, we have already expounded. And although their manner of building 
there delivered, be proper to Regular Fortifications, yet out of this 'ris eaſily under- 
ſtood how they are to be fitted ro an Irregular place. Now theſe that are over and 
above, are to be explain'd in this Chapter. 

I. The Dowble or Triple Bulwork, is a Moat or Bulk of Earth compoſed of ſeve- 
ral Bulworks placed one above another , *risſhewn in the 1 5th. figure, and is built 
commonly in ſteep places, ſuch as the ſides of Hills, that when the Enemy coming up 
can be no longer touched from the loweſt, he might be hot from the ſecond, and laſt- 
ly from the tbird, theſe are ſeldome uſed. + 

2. Forked or cut Bulworks, I call thoſe whoſe Angle E is cut off, - and chang'd in- 
to anexternal Angle FK G, after this manner in the 16th figure is the Mole or Bulk 
ACFKGD B; theyareof uſe when the Angle ofthe Bulwork is too acute. 

3. Half- Balworks, you have inthe Horn-work, fig, 10. aud in the Crown-work, hg. 
14. They arenot only tobe uſed in Horn-works and Crown-works. but alſo in m_ 
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other places, as we ſhall ſay afterwards. Obſerve that the Angle of theſe be not t90 
acute and rake cate that their plain (ide be not deltitute of defence. 


4. The external Angle, is thatwhich is made by wwo lines running inwards to- Fig. 17. 


wards the Center ofthe place called in French angle retire; on the contrary, the [n- 
ward Angle is that which is made by the tides running forth rowards the held from 
the Center of the place, called in French angle Avance. Inthe 17th, figure the out- 
ward Angles are, A, L, C, E, G, &c. The inward B, D, F, &c. The outward Angle, it 
it be not too obtuſe, ſeems ſtrong enough, ſince its lides do mutually ſcowr one ano- 
ther ; and from this is had the detence ofthe Tonges and Forked Bulworks, We have 
above ſhowed its defeR. | 

Some people extoll this fo, as to think a place ſurrounded with outward and in- 
ward Angles, to be equal in {irengrh ro one that isforrified with Bulworks, but they 
are not to be heard. | 

1. For firſt, it always happens, that when a place is incloſed with External and 
internal Angles ſet alternately, ſome of the outward will be too blunt or obtuſe ; as 
AL, and ſome of theinward-roo acute, ether of which is very hurtful. The laſt in 
this, that its Angle is liable to be cut off by the Enemies Canon. The other, in that 
it looſes ſo much the more of irs ſcowring defence the nearer it comes t1a ltrair line, 

2, The outward Angles likewiſe have chis Effential inconvenience, that the Ene- 
mie drawing near the Angle ir ſelf, cannot be hot wichina notable ſpace, as we have 
ſlewn above, which fault the Bulworks are without. 
* 3. Theſe External Anglesdo leſſen the Area of the place, :and increaſethecircum- 
ference, both which is faulty. 


5. Angular Tonges, are wont to beuſed in fortifying an acute external Angle, or F:$- 


a right one ; but not ſo conveniently an obtuſe one : with help of theſe you may 19- 
mendthe ſecond fault ſpoken of above ; you mult build ir after this manner. 

Produce A B, E B, the fides of the Angle, 8 or 10 paces toKand N, and joyn 
KN, then drawK E, N-G parallel to BA, BE, likewiſe C E, DG parallel to 
BEand BA, which may meet with the former in Eand G. Tf altthe ſpace contai- 
ned within the Lines CEKN GD be emptied and cleared, you have the Tonges 
ſought for. | | .: with 

Some build it after this manner, omitting the Line KN, and ſighting the Triangle Fig. 
FBN, they empty only the ſpaces CEFB, BNG D, yet thefurit ſeems to. be pre- 
fer'd, becauſe in _itthe defence is not only had fromthe flanques EK, GN, but 
alſo from X N, which is as it were alittle Courtine , but the other wants this defence, 
and its ſides BF, BN are almoſt uſeleleſs for defence. Burt if they are to be built 
witha wall, (as for the moſt part they ought to be) the labour is doubled and with- 
out profit, becauſe F Band BN are bigger than FN, and as I faid uauſeful.. Onthe 
ends of the ſides of the Angle which is {trengrhened with the Tonges, half-Bulworks, 
X,7Z, arealways wont to be made. 

6. Plain Moles, Jerve tor the ſtrengthening obtuſe outward Angles, leſs fit for acute x;, 
and right ones :' you ſhall build chem after this manner, w- 

From the ſides of the outward Angle E B D cur off the right lines BA,BC 25 or 
30 paces, and raife the Perpendicles A H, CI equal unto them , and joyn HI, ſo 
will AHIC be thePlain Mole, whoſe Hanques 'AH and C I, will ſcowr the lides of 
the Angle AE, C D, andtheſe will be ſcowred by them. Bur the Front H I will be 
ſcowred by N E, M D the ſegments of the ſides which the Front produced cuts off 
on both ſides. Therefore the lides of the Angle ought to be ſo long that they may 
cut the Front prolong'd on both fides, and che parts N E, MD, muſtbe of a conlide- 
rable quantity , leaſt otherwiſe the Front want its defence. 

This work is better then the Tonges, becauſe it enlarges the places, and is capable 
of great Retrenchments. . 

It you delire Orillons toit, or Ears, take H K,1 L * of the flanques, and onthe 


you muſt bui'd them. Thereſt of the parts AK,LC, being each ; ofthe flanques, 
will give the Covert fHanques. 


7. The21 figure ſhews, Th: half plain Mole; "tis of uſe when one [ideB E of the Fis, 2r . 


K k External 
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External Angle is longer than the other, and ſo much longer that it exceeds Muſcuer 


ſhor. 
8. Inward Angles, angles avance's, may be taken in ſtead of Angular Tonges or the 


' plain Mole, forthe defence of External Angles, whether they are acute or obtyfe. 


In the exam»lelet there be the ourward AngleB A C: here 1t will be conyenient 
fortibed by building the inward Angle DF E, where obſerve this, chat the party gf 
the fides intercepred A D, AE muſt be always of ſuch a bigneſs, that the remgi. 
ning ſegments of the (ides may not exceed Muſquet-ſhor. 

9. Th: midRle or ſimple defences, areſhownin the 23,24. figures They are ofyſe 


| whenany (ide of a Fortification will not admit any other defence. Alſo in ſome peo- 


ples judgments, they may be uſed to purpoſe, about the our-Breſtwork, Others had 
rather be without theſe middle or ſimple defences, becauſe C D, E F, ec. are each 
of them ſcowred but by one flanque, C B or ED, ec. far otherwiſe then it is in 
Courtines, which are placed between two Bulworks. 

10. Retrenchment isa part cut off from the whole work, which can be no longer de« 


* fended, a:d it is like the whole. The 25 figure ſhows the Retrenchmenr of Horn. 


works and Bulworks, after whoſe 1dea the relt may be perfeRted. 

11, Now there remains that we ſhould expound the conſtrution of plain Bul. 
works, Thoſe are ſaid to be plain Bulworks, that are not made upon Angles, but 
upon aright Line, and are uſed in the ſtrengrhening River-lides, and Courtines that 
are over long cc. Though when they are applyed to the fortifying of Courtines, 
their conſtruction will be ſomewhat different from the reſt, as will be ſaid afterwards. 

This Table ſerves for their conſtruction to be-made three ſeveral ways, the firſt is 
due to an Hexagon, the ſecond to an Oftogsn, the third to an Enneago, or thoſe bigger 
than an Enneagon. 


| | Courtine. Gorge. | Flangue. 
Manner 1. | 480,0.0.0. | 169.7.0.6. | 90.0.0.0. 


Manner 2. \ 480,0.0.0. | 169.7.0.6. | 110.0.0.0, 
Mapper 3. þ-—qg_ 169. 7.0.6. | 120, 0.0.0, 


The conſtruQion will be after this manner. 

Let there be given the right line AZ to be fortified after the ſecond manner. 

7. Firſt lookinthe Table for the Courtine, you'l find it 480 Rhynland feet, which 
cut off fromA Z, and let them be AB. Inlike manner look in the Table for the 
Neck line, you'l find it to be 169, 7 06. feet, which cat off twice from B Z,and 
let thembeBC, CD, and mark the point C. Then again cut off the Courtine 
DE, and the Neck-lines EF, F G, and ſo proceed for the nutnber of Bulworks you 
ſhall wanr. 

2. Inthe Table ſeek the flanques, youl find them 110 feet, which raiſe perpendi- 
cularly from B to D, and let thembeBK, DL, and joyn K L, which biſe& in N, and 
from N raiſe the perpendicular NI equal to the Neck line C B; ar laſt joyn KI, 
LI, and you'l havethe plain Bulwork Z KIL D, whoſe Angle atIisa rioks one. 
In like manner the reſt will be made, the proportion of the reſt of the parts will a- 
riſe from thisconltruQion, which the Table underneath ſheweth. 


T he flanque of | The flanquing |The fichant The angle of 

The Face. | the _ | line as line - defence. \ the Bulmek, 
1. Manner. 240 390 367. 2.7.9.| 699.6.8.9. | god. 
2. Manner. 240 370 795- 5.6.3-| 707. 3.5.3. j god 
3. Manner. 240 360 409. 7.0.5-| 711, 3.7.0. go d. 
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CHAP. XV. 


H9oW an Prregular place may be regularly 
Fortified. 


JAregular places may be ſtrengthened two wayes, viz. Regularly and Irregularly. 
Anlrregular placeis ſaid to be Regularly fortified, when it is ſo changed, as that 
it may become Regular, orif it cannot be produced to Regularity, a Regular Fi- 
gureiscircumſcrib'd about it. Burt an Irregular place is fortified irregularly when 
*rhe Figure of the place is not reduced to a Regular one. 


PROBLEME I. 


Let it be p2opoſed to foztifie an Jrregular place 
Regularly. 4 | 


I. HR the plain of the place to be fortified, and obſerve what Regular Figure 
it comes neareſt to, and reduce it to that you find neareſt. The Reduction muſt 
beſo, that all thoſe parrs of the old circumference that can be uſed, muſt be retain'd : 
The reſtare to be excluded with a new circutaference, ifthe place be large ; or inclu- 
ded rather, if theplace be only of a mean caparity. 'Now a plage reduced after this 
manner, will be fortified according to the laws of Regular Fortifications. | 
2. But if the Figure of the place be ſo Irregnlar, as not to be reduced to a Regu- 
lar, twill behoove you to circumſcribe about ir 4 Regular Figure. . Bur that you 
may know how many ſides the Figure circamfcrib'd is ro. have, meaſure the Jargeſt 
Radius of the place you intend to incloſe, then turn tothe Tables of Regular For- 
tifications, and obſerve what Figures Radius, your Radius is equal ro, or neareſt, and 
what Figures Radius you find it to be, that Pigure you muſtcircumſcribe. 


on db il_ es. 


— 


CHAP.. XVI. 


How an Jrregular Place having. fit Sides and 
Angles, is to be Jrregularly foztified. 


" Ome Angles of Irregular Place are ſaid to be fir, others unfit ; as likewiſe ſome of 
the ſides are fit, and ſome unkhir. ” ; 
That is a fit Angle that is not leſs than ninety _ , that which is leſs is unht, | 
for the Angle of the Bulwork ſet upon it would beleſs than ſtxry degrees, if a due 


proportion were kept of the reſt for the parts. The external Anglesalſo are reckon'd 
among the unfir. 


V4 That 
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That fide is fit, thar leaves for the Courtine not leſs than three hundred feer, ngx 
more than five hundred feer, when the two Gorge lines belonging to a Square (l;all 
be cut off on both fides. That fide is unfit that feaves more.chan five l;undred, or 
leſs than three hundred feet.” Dogey prononnces one lids ro be unfit, that is leſs than 
the lide of a ſquare Regular Figure: Therefore look in the Tables tor the Neck-linesf 
a ſquare Fortification, and cut them off at each end from every particular lide, and if 
the remainder be no lefs. than three hundred feet, or more than five hundred feet, 


the (ide: arc fir. 


EE gt 


PROB. I. 


\ 


Let:ithere be given an Jrregularptace 2; 4aving 


% 


at Si325 and Angl?s, Which were required 
to by Jrre2guiarly fortified. 


1. Jindout by help of an Inftrumentthgſealt Angle of the Place; which let be A, 
then obſerve what Regular, Figure's Angle of the Circumference is equal 
to this lealt angled, or next leſs, | Let tis order 4t tobe the Angle of a Square. 

2. Seek therefore in your Tables (Chap 5.) the Neck-lines that ſerve for a Squire, 
which let be AH, A H, cut off from the ſides: Seek alſo the flanques of a Square, 
which being rais'd. perpengicular] rom H,H letbe HG, HG. Then biſeQing 
the Angle, A. wich an, jabaite Right:line AQ, cur off from it the Capital lineofa 
Square A F, likewiſe foundlip the Table, and joynF G, FG :ſo you have HG FGH 
the Bulwork ofa ſquare Fortification. ,, Where note,that ifthe leaſt Angle be' roode- 
grees, onbetwixt 1x0 or. 168, yop.muſt give to the Flanques ſeventy feet. 

3. If on the rAftgf the Angles you make Bulyorks belonging to a Square, the 
Fortification will be,compleat and perfe&, - 7 yy | 
4+. If the Courtine, and flariques /ig; the Courtine, 'be in ſome places too linle, 
there make the, Bulwark of a Regular Figure next leſs, till your Couttine'be long 
enough!;,. you may: allo leſſen .the Angle of the Bulwork. it the Flanques are too 
ſhort,  Lill preſerving its Juſt bigneſs ſpoke' of in the Maxims, On tle contrary, 
=_ may inc reale the Angle of K: 
Ig. y 

-4 Very great Angles, to wit, ſuch as are bigger than 150 degrees, ſhall be fort- 
tied as right lides ; that is, you ſhall ſo fortifie each (ide of the Angle, as if it were 
one Courtine : The manner will be delivered afterwards. 

6. The Bulworks being built after this form, by help of the leaſt Angle ; if the 
Courtine, and flanques of the Courtine, be of that length, rhar that they may be 
ſhortned, {till preſerving their due quantity, then 'twill be lawful to increaſe the Angle 
of the Bulwork by increaſing either the Flanques or Neck-lines, or both together; 
and ſo will you take. away any inconvenience that might be in this way ; neither 
will there be any thing that Dogen can condemn ; nor fuch need of that” troubleſome 
new inyention of Lines, found. by the Rule of Proportion. 


e Bulwork, if the flanque of the Courtine be very 
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PRO B. II. 


Lodo the ſame thing another way. 


L E ſure each Angle of the place, and ſee what Regular Figure's, angles 

each angle is equal to, or next bigger. 

2, On each Angle of the given vlace till Bulworks, with their Neck-lines, 

Flanques, Capital, raken from thoſe Figures, unto whoſe Angles of circumfe- 
rence, the Angles of the given place ſhall come neareſt. 

The bulineſs ſhall be iluſtrated with an Example. Suppoſe the Angle A to be 

fonnd next leſs than the Angle of a Square, onthis build che Bulwork of a Square ; 


thenlet the Angle B, be next bigger than the Angle of an Hexagon therefore you 


-, 


muſt build on B the Bulwork of an Hexagon ; and ſofor the reſt. 


3. Butif, when the Bulworks ſhall be built after this manner, chat isro ſay ,0nB Fig. 27, 


that of an Hexagon, on C that of a Pentagon, it happens that the Courtine L K is 
notably leſs than 300 feet, you muſt build on B'the Bulwork. of a Pentagon, and 
on C the Bulwork'of a Square. , If rhe Courtine be not yet 300 feet, you mult alſo 
make on B the Bulwork of a Square ; bur if-yerthe Courtine beleſs than 300 feer, 
the ſide C B will be unfit. 


'PROB. . LIL 


Todo the ſame yrt another way, 


1, oe third manner is this; if the Angle. of the Place differ' notably. from: the 

Angleof the ne xr Regular Figure, 'then with the ſame Data as are in any 

of the ſix manners of the fifth Chapter, find for each of the Angles A,B all the 

Angles and Lines as we did there in Regular Fortifications. Dozen, in pag. 204. 

ſeems . to prefer for this [purpoſe the chicd manner delivered in the fifth 
Chapter. 

4s On the Angle A, make a Bulwork with his Neck-lines, Capital, Flanques, 


which you found for the Angie A, inthe like manner on the Angle B make a Bul- 
apical and Flanques, which you found for the Angle B, 
, andfointherelt of the Angles C DE. 


work, taking the Neck-lines, 


3, If, after the Buiworks are thus order'd, the Courtine be found too ſhort, you 
mult help that fault almoſt after the ſame manner, as in n# x. 3. Prob, II. 
4. At laſt, che Figure being fortified after this manner, according as the ſeveral 


Fig. 27+ 


circumſtances may require, the proportion of the Flanques, Faces, and of che Angle = 


of Bulwork, may be freely changed and altered, cc. provided you do not tran(- 
grels the Canons eſtabliſh'd-in rhe third Chapter : Dogen hath Tables of this after 
pag. 200, This way 1s taken out of Dogen. 


Military Archite@ure. 


Fig. 2g. 


Fig. 29. 


Fig. 30, 


CHAP. XVII 


HoW an Jrregular place, having unfit Dides and 
Angles, ought to be ko2tified. 


PROB. /. 


To fo:tifie the unfit Angles of the Jrregular 
Place A. 


r, IF the Angle S1B beonly little leſs than a right one, build on it the Bulwork of 

a Square, and cut off its Angle Q, for it is leſs than it ſhould be, and make a 
pair of Tonges, or the outward Angle NOP. Others, when the Angle is be- 
eivixt eighty and ninety degrees, had rather build before it a Horn-work. I judge 
it beſt to do both. 

2. If the Angle B CH were leſs than eighty degrees, but bigger than ſixty, fur- 
roundit with a Crown-work. Others cut away the Angle it ſelf, if ic be near 
degrees, and turn it to a pair of Tonges DFE : He doth beſt for a Fortification 
that joyns both. 

3. If any Angle, as S GH, be leſs than ſixty degrees, let the Figure of the place 
be changed , by drawing a new ſide G R C, that may make Angles of a juſt quan- 
tity with both the ſides S G and BC, 

4. "Twill be lawful alſo co change an unfit Angle, provided not leſs than ſixty de- 
grees, into a whole Bulwork or half Bulwork, or into a Raveline, or Half-moon; or 
elſe to cur it off, and change it into Tonges or a Horn-work. 


PR OB. II. 


- Lo fo2tifie the external Angles of an 
* 'Frregular Place. 


Et o_ be given the ourward Angle of an Irregular Place AB C, to be for- 

rified. 

I. If the ends of the Sides A and C are not diſtant from one another, neither 
leſs than 518 feet, nor more than 826, build whole Bulworks on Aand C, as we 
taught in Chap 16. Prob.1, 2, &Cc. 

2. If the diſtance of the ends A and C be more than 826 feet, you muſt build 
before the outward Angle either a Raveline, or Hornwork, or elſe both. Likewiſe 
you may make inthe ſides middle or toothed defences (of which ſee Chap. 14. 1um-9.) 
building over and above a Raveline. 

3. 1t rhe diſtance of the ends A and C be leſs than 518 feet, make two half 
Bulworks for the defence of the lides ASand C R : But before the outward Angle 
you muſt build a larger ſort of Raveline. 4. The 
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4. The beſt way of all to fortifie external Angles, is to incloſe them within the 
Figure, by drawing a new lide G C, and thenthe Angles BCG,SGC, and thelide 
G C, may befortified after the manner deliver'd in C94 .16, if chey are fit, if untic, 
according to the method, partly already deliver'd in this Chapter, and partly to be 


deliver'd. 


PR OB. 1IT. 


To fotific the lides of an Jrregular Foztification, 


1. T Et thelide that is too longbe AB, meaſure the leaſt Angle of the place A, 

and obſerve as above what Regular figures Angle of the circumference ir comes 
nearelt to; Let us ſuppoſe ir comes neareſt roche Angle of a Penra7on, and biſet che 
fide ABinG ; alſocut off the N:ck-lines of the Perragon A O and BN, b-cauſe we 
ſuppos'd the leaſt Angle at Aro bz nearelt that of a Pentagon. Tis being done, if 
the remainder G O, GN, be not leſs than 300 feer, or more than 500, you ſhall 
build on the middle point of the Courtine G, a plain Bulwork, according to the Me- 
thod delivered Chap. 14. numb. 11. Inwhich alter only this, that the Neck-lines 
GI, GH betaken equal to the Neck-lines A O, B N of the Bulworks ſet on the 
neighbouring Angles. 

*2, If any lide as ALbe of ſo greatalength, that being ic ſelf divided into equal 
parts L =, = 9, 9 A,and having its Neck-lines cutoff, A897 8a, 0, 8, L 1,does leaye 
its Courtines / 9, #a, & &, not leſs than 3oofeer, nor morethan 500, you ſhall 
build more plain Bulworks on the ſide AL. 

3. That (ide for which two Bulworks aretoo little, and three are too much, muſt 
be rather fortified with two great ones, than three little ones. /N 

4. If the {ide too long will not admie of oneplain -Bulwork, the Courtine mult be 
fortified with Ravelins and other works, but theic- Profile muſt be longer "than 
ordinary. | 

Note, Tyat univerſally fides either too long or too ſhort, may be correfted or not X 
they may be corretted when the ſides that are too lonz g can be cut ſhorter z or when thoſe 
that are too ſhort 6an be produced. Beſides you may make 4 new_Angle on the ſide that is 
too long, that ſhall yield two ſides of a fit quantity. 


PROB. IV. 


To fo:tifie the fides of an Jrreguilar place 
that 1s too ſho2r. 


I, : ſeveral ſides areleſs than 30ofeer, you mult change the figure and fortifie it 
after ſome'manner already delivered. 

2. Ifthe figure of the place will not admir of a change, eicher the Courtines mnt 
be fortified with Ravelins built before them, whoſe profile mult be more than ordina- 
ry, orthe Angles muſtbe ſurrounded with Crown-works; they may be alſo changed 
into Tonges or Hornworks, orelſethey may be ſhelrer'd with one whole Bulwork. 

3. If the lideto befortified, having on each end the Neck-(ines belonging to a {quare 
cut off, be leſs than 300 feet, Bulworks muſt not be built oa the Angles adjacent to 
theſecond (ide, although they be fir, but thall be fortified with other Out-works . 


L12 and 


Fig. 28. 


Fig. 31. 
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and if rhe Angles are betwixt go and 120 re you muſt build before them Hors. 
works; 6r if more then 12. odegr. you mult obje& before the angles in the Ditch 
© ſelf ether Ravelins, or Retrench'd Bulworks. 

4." The fide that is roo ſhort, and thoſe too long may be alſo mended , if you make 
Irregular Bulworks, whoſe Neck-lines are almoſt all fer off on the longeſt lide, 


PROB. V. 


Yow Ancient Cities are tobe Foztiied. 


x: N ancient Rampar if it be ſtrong and ſurrounded with a Wall and Towers, 
muſt not be demoliſh'd ; therefore you muſt incloſe it with a new fortificati 
6n, which muſt be Regular, if poſſible, or as near a Regular as might be. 

Betwixt the New Forrification and the old Ditch there muſt be letc a large Powers 
9 fit for Military uſes. 

2. If theancient Fortifications be of Earth, or can be mended without muchcof 
and labour, then proceed according to the Rules of Irregular Fortification already 
delivered. Many French and Dutch Cities are fortified with Ravelins, Halfmoens, 
Hornworks, and other ſort of works : which ſort of building lince 'ris to ſupply the 


place of Bulworks ought to be ſtronger than uſual. They are likewiſe frequently 


fortified with a Fauſs-bray, and the Breſtwork of the Covert-way ; and ſometimes 
withia Ditch about this Out-bre{twork, and with Stakgao's. 


| Corollary. 


Out of theſe three fortving Chapreys, *tisunderſtood by what Method all Irregu- 
lar places are to be fortified; wherticr they labour with all the defects above menuo- 
ned, or nor with all:* -Moreovyer, this isto be obſerved in the Forrification of every 
Irregular place, that you have the Plane of the place deſcribed on paper, thatſo you 
may the better ſee, what form of Fortification, andwhar works may belt agree withthe 
given place; and as the fiÞure-that 10 be fortified proves Irregular, ſo commonlyits 
Bulwotks, Hornworks, Ravelins, &c,* will have an Irregular figure, the place 6 
requiring. W 


CHAP. XVIII. 


CRmny of what is now to be ſaid isalſo common to Regular places, but nt 
ſhall conveniently diſpatch them all rogether in this place. 

7. Thoſe places ore which riſing Hills or neighbouring Mountains domineer, art 
unfit to be fortified. Either therefore the Hill is to be incloſed within the circipt of 
the walls, or if it cannot be incloſed, allcare muſt be taken that the Enemy do not 
poſſeſs it: Which: will be done by ſetting anew and ſtrong Fortification upon it 
or when this cannot be done, ir muſt be by railing of Cavaliers or batteriesinthe 
Bulwork or Courtine, o're which the Hill ſeems to hang. If Caſtles or Cities a 
buile upon Mountains where there may be danger of Mining, you gyalt for.ihe rhe 
foot of the Mountain with works. 

2. The moſt convenient and (afeft place for the Gates, is betwixt the two Bulworks 
' in 
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in the middle of the Courrine, for they can be defended in no other place with ſo much 
ſecurity and faciliry. For the ſame reaſon Rivers cutting through a City, are re- 
ceived betwixt the two Bulworks. ; | | 

3. To keep great Cities in their dury and obedience, there is nothing ficrer than 
ro joyna Cirradel to that place which may molt command the Town. 

Concerning their building and ſcituation obſerve this, 1. Ler them poſſeſs the 
ſtrongeſt part of the Ciry ; wherefore if there. be a Rock or Hill -within-che Town, 
there let them be built. So they have done at Namur, Cambray, Naples, and other 

laces. '2, Let them be ſer againſt the chiefelt avenues of the Towns, and let the 

ates be lyable to their command. 3. Let them be Penragons, tor this hgure is htrelt , 
- the ſquare is weaker, and not ſo capacious : The reſt ofthe figures above a Penra- 

on, are larger than needs,'and are too coſtly. Antwerp, Turin, Amens, Vitri, 
Phallzbourg, Stenay, and many other Towns, have Pentagonal. Cirttadels; AMillain, 
Perpignan, and Caſall, have Hexagons ; Manheim, Verdun, Blavert have ſep- 
tangular ones. 4. They are ſo to be placed that they turn two of rheir Bulworks 
towards the Town, three to the field ; Ando thar one ofthe Cou tines of the Ci- 
ty AB, meet with che Courtine of the Cirttadel T, betwixt the two Buiworks C and 
G, one of which looks towards the City; the other towards the Enemy ,as you have it 
expreſs'd in the 32 Figure. This laſt is not of little moment, for ſo the Bulwork G is 
ſtoutly defended from the Courtine of the Town ; and the Courtine it ſelf of the 
Town is ſcowred and defended by the Cirradel.. From whence ir appears, they ve- 
ry much erre, who remoye the Cirradel-s far fromthe Towns. $5. Let them have at 
leaſt two gates, one towards the Town, another towards the field, to receive ih ſuc- 
cours upon occalion. 6.. Betwixt the Cirtadel and the houſes of the Town ler there 


Fig. 


be a plane of a ſufficient _ Antwerp ſhews.you anexample of a Citradel com- , 
| 


pleat and perfe& with all its numbers, for this commands the City with two Bul- 
works, with two more ſcowrs.the Scald that flows by it ; and with three, proudly 
domineers o're the field, and it js furniſhed with all the reſt that may either appertain 
toits form or ſcituation. +. | i TR” 

4. The ſides of Cities that are waſh'd with Rivers,.may be fortified with light 
works, to wit, with a lingle External or internal Angle, . or with middle defences, 
rerminated with half-Bulworks. You ſhall fortifie the. ſides wich Horoworks fitted 


for the place, vid. fig. 33. Not only: the mouths of Havens, but the fides that.are Fig. 


longer then ordinary ,are to be: ſtrengthened! with Fortifications. If the city be di. 
ſtant from the River a Muſquer-ſhoc, it mult be. joyn'd to it by building a-Cirradel, 

5. The Banck oppoſite tothe Town, if it be within.Muſquet-ſhot,: and ina friends 
Countrey, may be fortified with leſs Works ; To wit, with an halt ſexangular Star, 
or with a plain Bulwork, Bur if it be in an enemies Countrey, or ina friends, out of 
Muſquet-ſhor, you ſhall fortifie it with half a Regular Hexagon, whoſe ſides muſt 
be proteRted with Hornworks and other works. You havean example in Fig. 34. 
Thenegle& of this was the loſs of Nimmeghen on the Yahal. Ofall this you may ſee 
farther in Dogen Lib. 2. 


Theſe few Rules following hall put an-end to Jrr:gular 
Foztification, of which there 1is great ute in this 
Buſineſs. off, 


Latt 


3 — 
* " 
> 4 


» SIINTRY Ko4 . NESS 

I. Let the Irregular Fortification be reduced altogether to a Regular one, or as 
near it as can be. 

II. Let it be round about 2s equal as poſſible can be, or equally firm, 

II. A Fortification that is larger with the ſame circumterence, isro be prefer'd 
before a leſs. 

IV. Sides that bend inwards, that is, thoſe that containan External Angle, muſt 

avoided, becauſe they leſſen the place, and arc built at greater expence. 

M m V, The 


— 
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V. The Bulworks may be Irregular, and unlike ; for that ſort of Fortification is 
counted handſomeſt that 1s ſtrongelt. 

VI. The leaſt diſtance of the Bulworks (according to Dogen pag. 188.) muſt he 
60 Rhynland perches, the greateſt 80. 

VII. The Angle of defence on the Angle of the Tenailles, maſt be as oft ascan be,op- 
polite to the middle point of the Courtine. 

VII. Againſt Hills thar hang over the Town, or againſt Rivers that flow into the 
Moat, rather obje& the Courtine than the Bulwork, for that isſtronger than this, 


— 


—_—_———__ 


THE THIRD PART. 


Of beſieging Towns, and how todefend them. 


TJ Here are five Acts proper to the Seige; Circumvallation, The Lines of approach 
and Batteries for Cannons, The Sappes, or the cutting through the out-breltwork, 
The Galletie, and the breaking of the Bulwork by a Mine. 

1. Firſt, therefore the place that is to be belieged is to be ſo incloſed round about 
with a Rampar, fortified with all forts of works, thar no going out, nor comingin, 
may lie open toit. 2. You come to the out-breſtwork under the favour of tren. 
ches depreſs'd beneath the Horizon, and drawn with various windings, 1o that they 
cannot be ſcowred from any part of the place belieged. z. The out-breitwork i 
cutting through, you muſt no longer uſe Trenches drawn obliquely, bur ic muſt be 
done by the ſherreſt cut, that is by a Line drawndirectly. 4. The Graft multhe 
fIF'd with a bank made of earth and ſtones and Faggots , carried on thorough it totht 
Rampar, on which atlaſt the Gallery is layd. If the Ditch be dry, ſometimes the 
Gallery is carried under ground to the place appoinred for the Mine. F. — 
the Gallery that is now finiſhed, the Pioneers advance without any danger to 
Rampar, where they dig a hole, and put in ſuch a quantity of Gunpowder as may 
ſerye to break the great Bulk of earth rhat ſtands over it ; which at laſt being fe on 
fire, and the Rampar broken, the Souldiers are led on through the Ga to the 
breach, to enter the City: that lyes open before them. This 1s the Sum of the Siege, 
whoſe parts I ſhall briefly expound, and every one diſtinly by it ſelf. | 


CHAP. XIX. 


Df Circumvallation. 


{ —— conſiſts in Camps, Trenches, and works of all ores. The very 
Camps alſo being a leſſer kind of Circumyallation, doe comprehend the rwo lalt, 
to wit, Trenches, and varietic of Works. | 


dy dell 
follow 

Fi © 
place ; 
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PROP..1I 
Lhe diſpoſing of the Camp 02 Muarters. 


1, T He Camp is tobe form'd in thoſeplaces that ſeem moſt conyenient to let in an 
External Enemy. " 

2. Irmuſt not be made in a place that may be drowned. 

3. Ler there be ſo many, tliat relief may be readily ſent from them , toall parts 
of the Circumvallation. 

4. Let them be above Cannon ſhot from the Town, or at leaſt ſofar off, as that 
they may fear little dammage from their Guns. 

5. Letthem be placed, if youcan, by a River ide, 

6. The Camp, as likewiſe all the reſt of the Circumyallation, muſt be fortified with 
Trenches, that is, with a Rampar round about ir, and ſeveral other works. 


PROP. II. 
Ok the Lines commonly called Treaches, * 


Heſe Lines of the Siege are a continual kind of Rampar, which ſurround as wel 
the Camp, as all the relt of the places about the Town belieged. Concerning theſe, 
Obſerve this. | 

1,” Let thembe twofold, one' inward, built againſt the beſieg'd, to keep themin, 
leaſt with their Sallies rhey hurt the Beliegers , the other outward, to keep off any 
enemy that ſhould attacque the Camp from without. Let the ourward be ſtronger 
than the inward; nay, when rhere is ht a ſmall Garriſon in the Town, theſe inward 
ones may be ſpared , or ar leaſt very lightly builr. = | - 

2, Theſe Trenches, eſpecially the outward one, muſt not be extended above 750 
fer upon a right Line : After every 750 feet, they muſt be fortified with ſeveral 
works caſt before and betwixt them. Theſe are wont to be uſed, Redoubts or little 
Turrets, Middle or toothed defences, outward and inward Angles, Little Tonges, 
Stars, ſquare Forts with whole Bulworks, various Forts with half Bulworks, whole 
plain Bulworks, and halfones, Rayelins, half moons, Hornworks, Crownworks. 

All this Trade of Works ſo various and ſo manifold, was uſed in no time more than 
in our age, nor in no place oftner thanin Holland, at the Siege of Hartogen Boſch, 
at both the Sieges of Breds, Maſtrichr, and many others, molt of thoſe are alcea- 
o vr gy in the foregoing propoſitions : we will expound thoſe that remain in the 
ollowing.. 


33. The Profiles and Ichnography of theſe Trenches is various, in reſpeR of their 


Place and danger ; 1'le give you three ſorts of them uſed at the lirge of Hartoges 


The Baſe of the Breſtwork. —— o 
The outward Sloap or Taln. —-——— —2!. 3. 
The inward Sloap. —nmmmmmummumu—T, I. 
Theinward height. — ———6. 6 
The outward height . -— —$. F 


M m2 The 
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The upper part. —  -þ. 
The width of the Step. "= * 
The heighth of the Step. ———————;. 3. 
The Border or footing on the outſide. LL 4. 
The width of the Ditch. — 12. 8. 
The outward Talzor Sloap of the Ditch.-- — 4. 2- 
- The inward Sloap of the Ditch. mna—_ yy, 2. 
The depth of the Ditch. —, 2. 
The width at the bottom of the Ditch —- —- 4. 4- 


At the coming ofthe Royal Army, the Dutch made their Circumvallation ſtron. 
ger, they increas'd the Baſe of their Breſtwork to 9 feet, making three Steps, whoſe 
widths added together made 9 feet; the height of the breſtwork was likewiſe gfeer, 
the width of the Ditch was 15 feet. 


PROP. II]. 
To build a Redoubt o2 Turret. 


F is a moſt ealie thing, lince their form is ſimply ſquare. Therefore deſcribe on 
the earth a Line of 48 feet, and onit delineate a ſquare, and what you require is 
done. The Ichnographie and Profile is after this manner. 


Its Baſe. I4. Or 20. 

Its width a top. | 4. or 6. 

Its heighr. ——— 8. 0r 10. 

Its berder or footing, _— ——2. or 3. 

The width of its Ditch. I5.0r 24. 
. Thedepth of the Ditch. 5. or 6. 


There is uſually added to the Breſtwork tw&or three Steps gradually placed over 
one another, | 


\.... PROP. 1V. 
—_ To delineate a Star. 


Fig. 35- :To delineate a quadzangular one, Wozk after this manner- 


i Da on the field a Line of 48 or 5ofeet, and on it deſcribe a ſquare. 
. 2. Biſe&chelide AB inC, and from C raiſe the perpendicular C D equal 
to ;of AC, orzofthe whole A B. 
3. JoynAD, DB, ifthisconſtrucion be made round all the ſides, you'l haves 
quadrangular Star, 


Fig. 36. To havea Pentagonal Star, wozk after this manner. 


pendicle CD equalto 4} of AC or: of AB. JoynAD,D B, andif you do the 


round the figure, you will haye a Pentagonal Star. : 
or 


Deſcribe a Regular Pentagon ; and from the ſide A B biſeRed in C raiſe the o , 
ame 


1 


2, 
likew! 
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Fo2 a Scrangular one. 


Deſcribe AC E cc. a Regular Hexagon, let each of its ſides A C ec. bee- pig, X. 
al to about 104. paces, at the ends of C H ec. make the Angles DAC, DCA, 
&c. zodegreeseach ; And D A, D C will be each about 60 paces. 
Their Ichnographie and Profiles are the ſame as that of Redoubts, 


Your larger Stars are not in ule, 


on © Ws 


To delineate a ſquare Fozt with half-BulWozks. 


1. TYEſcribe the ſquare AB C D, whoſe ſides muſt not be leſs than 120 feet, nor x;e, 37, 
| Þ - than 180. 
2. Triſe& the ſidesinE, F,L,M,Q,S,T, V. 
3. Toeach of the ſides add* BI, DN, C O, A H, but for the Neck-lines take 
: in the lides themſelves, to wit, BL, DQ, CT, A E. 
4. From the ends of the Neck-lines raiſe the perpendicular LK, OR, TX, EG, 
each of which muſt be £ of the (ide. | 
5. Draw the right lines IK, NR, OX, HG. 
So haye you a Fort with four half-Bulworks. 


PROP. VL 


? 


Lodelineate a Fo2zt on a Rectangular Paralcllogram 
with half-WBulWozks. 


1,” Riſect one of the leſſer lides A B, and cut off; of it from all the ſirles for the Fig, 38. 
Neck-lines AF, BG, CO, DQ. 
2. Addalſoto each of the ſides AK, BL, CP, DS, equal to} of A B. 


3. Onthe ends of the Neck-lines raiſe the perpendicles FI, GM, O N, QR, 
equal toZ of the ſame A B. 


4. JoynKI, LM, PN, SR. Ifay 'tis done, 


PROP. VII. 


Lo delineate another ſozt of Nuadzilateral: Fozt, 
with half Bulwozks and double Tonges. 


I, Ake the third part of the ſides of the ſquare ABC D, for the Neck-lines Fs7- 39+ 
CP, AM, BN, RD. 
. 2- Add to the ſide CD on both fides* CI, DK, but to the ſides C A, DB 
likewiſe add; AS, BT. 
: N n 3. From 


F:7. 40. 


Fig. 41- 


OI——_— — — 
A AAA IE 


height 6, the upper 
upper breadth ofthe Brelt-work 4, tlic height of the Breſt-work 6, the width ofthe 
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3. From the ends ofthe Neck-lines raiſe perpendicles equalto } PX, ML, Ny 


RZ, and joynI X, SL. TV, KZ. 


4. Biſc& the lide CDin E, and thencecut off EG, E H equal to *of the ide, 


and thence again raiſe the perpendicle E F equal alſo to ', 


5- ſoyn GF, HF, you have your purpole. 
There are built alſo ſquare Forts with two whole Bulworks, and on theoppolite 


ſide the double Tonges, Ste Fig. 40. 


PROP. VIE 


To velineate a th:ee-Uded Fo2zt With Hatf 
WuiWw92ks, 


"Ke I) Efcribe anequilateral Triangle A B C,whoſe ſides mult be lefs' than thoſe «f 


Square. 
2. Cut off from the (des the third part A I, BL, C K,for the Neck-lines. 
3. From the end of the Neck-lines raiſe perpendicularly the ſixrh part of the {%; 
M0 LIEEGD 2.1 $r: | 
4. Add to the ſides of the third part BD, CE, AF, and joyn-F H, DM,EG 
you have your purpoſe, F | | $22 th 
The faur Forts deſcrib'd in the foregoing Propolitiogs, are not to be built promiſ- 


cuoully, and for varieties ſake, butwith choiſe, and with reſpe& to the place: And 
alchough they are much weakerthan Forts with whole Bulworks, nevertheleſs they 


are conveniently made uſe of, _ 

As to their Profile and Ichnography, you may give them the ſame as to Redoubts 
and Stars; or if they requirea greater, you may give them that which was uſed in 
the ſiege of — Boxch, in which the bake of the Rampar was 27 feet, the 

readth of the Rampar 18, the baſe of the Breſtwork 8, the 


Ditch 30 feet. 


CHAP. XX. 


Of Batteries fo2 great Guns, and of the 
App2oaches; 


atm nn 1pm which is O_ of the Siege: deliver'd in 
oing Chapter, you raile batteries I 

g0 towardsthe Ont-breſtwork, coyer'd in oblique Tret mn —_—— 
thus preſent Chapter, 


renches. Of theſe therefore in 


PROP. I. 
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Here is a twofold Battery, offenlive and defenſive the laſt is direRed rewards the Fig. 42+ 


enemy without ; the firſt towards the belieged. You ſhall build an Offenſive 
one afrer this manner. 

1, Multiply the number. of Guns that are to be mounted by 12 ; the produt 
ſhall give in feet the lengrh of the Battery, for each Gun is diſtant from another 
12. feet, and the two at the ends are ciltant from the Breitwork 6 feet each. 

2. You'l have the, breadth A-D, if, to the length of a Gun mounted in his 
carriage, you add the ſpa e AF, ten or twelve feet tor the recoiling of the peice 
and the ſpace F D, for traverling and paſſage. 

3, Let the plat-form- of the Battery be made (loaping downwards towards the 
Enemy, that when the Guns are recoil'd they may vith more eaſe be brought back 
to their places : Ler its entry behiad be I, K , che way leading to it muſt not be very 
teep, but gently riling, thatche Guns may with more eaſe be got in. 

4. Tar part of the Batrery that faces rhe Enemy, muſt be fortified with a Brelt- 
work,whoſe Baſe you may make 12, 15,0r 18 feet, its height 6;for the ſides AD, BE 
2 leſs width will ſuffice. . 

5. Let there be ſo many Ports in the Breſtwork as there are Guns, let their 
height be three feer, their outward width four, their inward two ; the outward width 
is more ch2n the inward, that the Guns may ſcowr more of the held. 

6. Behind ch:c Battery you mult deſcribe a ſpace DS NE equal and like the Battery ; 
in ic make a ſquare hole, as M, whoſe 11de muſt be tenor twelve feet - In which the 

owder muſt be kept, and you muſt cover the mouth with leather, leaſt any ſparks 
ſhould fall in. To conclude, as well about the Battery it ſelf AE, asthe ſpace DN, 
you muſt make a Ditch eight or ten feet wide, fix feet deep. | 

7. The firſt Batteries are wont to be raiſed at a Muſquet-ſhot from the Town, af- 
terwads near the very ditches , the general rule may be this, that the nearer they 
are the place, they dothe greater execution. 

8. The Defenfive Batteries are not ſo full of work , their Breſtwork, if it be 
made of earth, may be (1x or ſeven feet thick; the height is ſufficient, if it cover a 
Gunin its carriage ; inſtead of an earthen Breſtwork they uſe commonly great wick- 
er Baskets fil'd withearth. 


- PROP.IL 


Zo direc the Lines of Appzoaches t9 a place 
2Seliegtd, 


r, AD the diſtance of a thouſand feet from the Town open the Trench ag, Fig. 43. 


which = muſt carry on obliquely rewards the place betieged, ſo thac.ic may 
not be ſcowred from any part of it, which being continued ſome ſpace you mult dig 
a new one the other way, as x a , with the ſame obliqueneſs, and fo by ſeveral tur- 
vings you proceed to the Our-breſtworkit ſelf , where at length che Approaches. are 
fnith'd, drawing two Trenches9 ., 91 longer chan ordigary, and parallel co the 
=_ belieged. Theſe two lalt Lines cover the Beſiegeys like a Breſt-work, ſo thar 
. ng {o near at hand they frighten away the Defendants from guarding their Grafi 
nd Rampar. 


N n2 2. Although 


45. 


—_— a << - —— 
—— 
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2. Although the Approaches ought ſo to be carried on, that they may never he 
ſcowred from the Enemies Rampar, yet the Engineer ſhall take good heed he make 
them no more obliquer than needs, tov the loſs of time and expences. I think with 
two turnings you may alwayes come to the out-breſtwork, a far ſhorter way than if 
more oblique lines had been made: For let there be drawn from the point where 
you began your Approaches, the right line « , which continued may fall a lite 
without the Angle of the breitwork , and if another line be produced from & , which 
soes without the Angles of the out-breſtwork, you will arrive at theout-breſtwork 
intwoturnings« &, 8 5: but why this way of Approaches is leſs uſed, I think this tg 
be the reaſon : That your long lines of Approach, if attempted, may be ſooner car. 
ried and demoliſh'd by the Enemy, than thoſe that are cut in and out with ſeyer;] 
windings. | 

3. Fe the end of every Line you muſt build Redoubts, after ſuch a manner, that twy 
may be flanqued by one for this is the beſt lituation of Redoubts : If one of the 
Lines be drawn longer than ordinary, you may alſo build Redoubts in the middle for 
its defence , all which the 43 Figure ſufficiently expreſles. 

4. The earth which is caſt out is thrown towards the Enemy, that it may be in- 
ſtead of a Breſtwork to the Pioneers. 

Let its Tower width belix feet, its upper twelve or fifteen, its leaſt depth muſt be 
ſuch, that may cover a ſtanding man, with the height of its Bretwork joyn'd toir. 
The nearer they advance to the Town the deeper they muſt be - The width alſo aut 
be increas'd, if there is occaſion to bring ſtuff for the Gallery thorough the Trea- 
ches : They uſe frequently to make threeiteps to the Breſtwork. 

6. For the ſecurity of the Approaches, Batteries are to be built in conyenient 


places. 


CHAP. XXL. 


Lhe Sapp, 92 the cutting thozough the 
Dut-b:eſtWwozk. 


1. 'T He Approaches being advanced to the out-breſtwork, two longer Trenches, 

as I ſaid before, ought to be drawn parallel to the place that is beſieged, the 
Breſtwork being built towards the Enemy , in theſe Muſqueteers are to be placed, 
that theymay hi nder the Enemy from ſhowing his head above the Rampar. 

2, Theſe things being done, when you can no longer draw your Lines oblique- 
ly, *tis neceſſary that from that longer Trench, which is parallel to the place you 
intend to attaque, you cut a ſtrait Channel L H, commonly called a $appe, thorough 
the out-breſtwork, to the very ditch of the Fortification. Without doubt this work 
is full of dangerous chances : But the danger ſeems to he leſſened by theſe means. 
I, The Souldiers being placed in the Trenches 61, 8x, by their continual firing 


| hindring the Defendants. 2. The Breſtwork and _—_— of the Rampar are now 


ſo batter'd by the Cannon, that the Defendants can ſcarce ſtand upon their Ram- 
par. 

3. This Channel is made deeper than the reſt of the Approaches, and is cover'd 
above with boughs, ſtraw, hides, and otber things neceſſary ; that if a man cannot 
be proteRted by it from the ſhot, yet at keaft the Pioneers may be by this means with 
drawn from the light of the beſieged. 


4. This 
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ſign 
not 


'd for the Mine , ; 
dire& it towards the Courtine, or the Angle of the Bulwork, butto either of 


the faces of the Bulwork ; For whoſoever attaques the Courtine, is lyable to ſhot 


4. This Channel is to be directed to that part of the Fortification which is de- 


wherefore, if you beliege a Regular Forrification, you muſt 


&om both the Bulworks, and they very near ; and whoſoever attempts the Angle of 
the Bulwork, is alſolyable to the ſhot of two Bulworks, though they lye farther off : 
Whil'it he that atraques the face can be hurt but from one only. Burt if the Cour- 
tine hath not on both ſides irs full defence. as it often happens in Irregular places not 
perfe&tly fortified, rhe Sappe and the attaque may be carried on to the middle point 


of the Courtine. 


CHAP. AA 


Concerning filling the Ditch, and carrying over 


fi 


the Galiery advanced. 


carried on quite oyer it, and that the _ be built upon this bank. 


t. The Dnch whether it be wet or dry is fi 


He Sappe L H being advanced thoroughthe out-breſtwork and covert way un- Fig. 43: 
tothe Ditch, all that remains & that you fill the Ditch with a ſolid bank of earch 


ed with ſtones, boughs, faggots, logs, 


and with ſacks full of earth ; but this Rubbidge thar is caſt in muſt beſo ordered, that 
the bank may riſe quite over the Ditchas high as the foot of the Rampar, and have 
ſuch a breadth that the Gallery may conveniently be ſer upon it. 
2. The bank being now fnilhed, there is commonly ſo much earth brought tho- 
rouph the Sappe and caſt down on the bank , as may ſerve to make a kind of little 
bill betwixt the face of the Bulwork and the beliegers ; then caſting, with ſhovels lon- 
ger than ordinary, the lower part of this heap of earth over the upper, this bill is 
curned over and over, andis rouled on by degrees to the face ofthe Bulwork. 
3. This bill being rowled on ſome ſpace, there are two gates erected at a little di- 
ſtance from one another; which are ſo joyned together with planks, as well oneach 
lide as at top, that no part ofthem lyes open. On that (ide which regards the Ene- 
mies Bulwork fo much earth is caſt up, as may make it Cannon-proof : The other 
lide doth not need ſo much covering, Alſo the upper part will be ſufficiently fortified 
againſt fire, if ir be covered witha foot or a foot and half of Earth. 
ner the re{t of the parts of this Gallery ſhall be continued till they cometo the Ram- 
par. The width of theſe gates is either gor 1ofeet, the height 10 feer, the thick- 
nels of its beams or timbers 6 or 7 inches, halfa foot. 
4. This is the Theorie of Galleries, which you'l hardly deſcribe eaſter than build. 
Inthe univerſal affair of the Siege there is nothing more dangerous than this enter- 
prize - Nevertheleſs the danger ſeems to be leſſened by theſe means. 1. That row- 
ling hill of earth betwixc the face of the Bulwork and the Workmen, keeps their 
front ſafe, , 2. The oppolire anque, as well that of the Bulwork as that of the 
Courtine, is ſo battered with Cannon, that the (ide of the Gallery cannot be broken 
from thence by che Guns of the —_ Alſo trom the -Trenches of 6I, 8 x, the 


Muſqueteers that guard the builders 0 


part ofthe Rampar. 


their (ides with ta 
by which means 


Enemie. 


y 


In like man- 


the Gallery, are continually firing onevery 


3. They work moiſt commonly in the night. 4. They ſecure 


() @ 


£got which they ſet upon clefewood, commonly called candleſticks, 
they eſcape many ſhots, and hide chemfelyes trom the fight of the 


CHAP, 


Military Archite@ure. 


CHAP. XXII. 


Df the Mine. 


Fig. 43 yo Ancients alſo uſed Mines, but to a different end, and after a different manner, 


In this Age now that this Art may ſeem to have attained its perfeCtion, the bulj 
neſs is done almoſt after this manner. 

1. The Gallery A A beingbrought over to the face of the enemies Bulwork, you 
deſign the place where you intend to pur the powder. Then digging two or three 
turningsCE, EF, you come to the place appointed K by the conduct of a needle, 
the channel CE F G is madewinding, that the powder might not ſo ealily get out 
toward C. Ir is 4 feet or 4 | feet deep, 4 feet or 3 2 feet wide, yer it is madenar. 
rower the nearer you come to the place appointed. 

2, When you come to the place appointed K, there you dig a place to lodg the 
powder, whoſe height is commonly 6 or 7 feec, the ſide of its baſe 4. or 5 feet; here 
you put your Barreis of powder ſo as to ſet them cloſe _—_— inthe place, forſy 
the powder will be all lighted in a ſhorter time ; and therefore does it effe& the ſtron. 
ger, Thisalſo experience hath taught us, that tþe earth of the broken Bulwork wil 
fall towards that part, toward which the greateſt ſpace was left betyyeen the Barrel; 
and the Superhicies of the place where they are pur ; therefore if you would have the 
Earth fall towardsthe Enemy, you ſhall put the powder nearer the ſide 9 N, ifto- 
wards cc. 

3. One Barrel of powder will blow up 12 feet of earth ; hence gather how ma: 
ny Barrels are tobe pur in. The powder muſt not be long carried in before you intend 
to put fire toit, otherwiſe it would grow moiſt, and be ſpoyled. 

4. The mouth of the Mine C muſt be diligently Ropped, only leaving in it a 
Trunck or hollow pipe full of powder for the Train, reaching the powder in K, that 
putting a match to it you may blow up the Mine at the time appointed. 

As for the Attacque it ſelf whichis ordered when the Mine is ſprung and the breach 
made, I leave that to the Officers and Souldiers , ro whom theſe things belong. 


CHAP. XXIV. 
Df vefending Towns. 


I, He firſt beginning is to keep the enemy from the Town as far off and as long 
as you can, Therefore whatſoever without the works can pur a ſtop to the 
Enemy, the Beliegers mult poſſeſs and defend as long as they can. 

2- They muſt uſe all their endeavour to hinder the approaches of the Enemy; 
therefore let them ſally frequently (bur warily, leaſt they fall into ſnares to the 
irreparable loſs of the Town) and rout and kill the Pioneers and Souldiers ; Lf 
them throw down the Lines that are finiſh'd, and if they cannot carry away their 
Guns, they muſt ſpike them up, by driving Nails in their Touch-boles. 


3. Thoſe outward works which they can keep no longer muſtbe retrenched, (ſec 


what we ſaid before of Retrenchments) but if they are utterly like to be loſt, rhey 
mult be blow'n up together with thoſe that poſſeſs them, 
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4. The ſapping of the out-breſtwork multbe intercepted by a counter and tranſ- 
verſe Sappe. : ys 

5. The filling of the Ditch and the building of the Gallery muſt be hindered at a 
diftance by the continual firing of Muſquers, great Guns, hand Granadoes, and 
other fireworks ; nor is chere any other way it the Ditch be full of water. Bur if 
the Dirch be dry, then they mult fail upon the builders ofthe Gallery with handy- 
froaks, as well as with ail chat which Ideclared above. And the Gallery it ſelf muſt 
either be deſtroyed by fire, or blown up with a Mine. 

6. But if notwithſtanding all this, the force of the Enemy prevailing, the Gal- 

ery 15 brought over to rhe Bulwork, and the Bulwork it ſelf be undermined. Againſt 
| this plague no remedy remains, bur to find out the place of the Mine. To do this 

they uſe ſeveral practiſes. Some by the motion of Peaſe leaping on a Drum-head well 
braced, do conjecture at the place of their digging; others boaring a very long Au- 
gur into the ground ſuſpected, and applying their ear to it, think to hear theſtroakes 
of their digging ; others uſe other ways to diſcoveric. The moſt certain way is by 
countermining to ſearch the foundation ofthe Bulwork. The Mine being found, the 
powder mult be carried out ; bur if the {treightneſs of time will nor permit, it mult 
be wetred, and a paſſage opened for thehre. 

7, The Bulworks being blown up, if the Belieged have no inward works remai- 
ning, the laſt refuge 1s, that lince they canno longer reliit the Enemy with wall and 
Rampar, that they {top his paſſage with arms and hands as he is breaking in at the 
breach, Which lince they are rather the parts of Captains and Souldiers than the 
Engineers, I leave the reit ro them, and put an end to this treatiſe. 
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A New, ExaR, and moſt Expeditious 


METHOD 


Of Delineating all manner of 


FORTIFICATIONS 


Regular and Irregular, (as well fromthe Interior, 
'as from the Exterior Poligon; ) being compre- 
hended within the Two Faces or Sperficies of 
aMEDALL. 


y———_— i n——— 


Pn — 


The uſe of the Firſt Face oz Superficies of the MEDALL ag 
repzeſented in Fig. A- |; 


He firſt Face or Superficies of the Medall ſerves to delineate all manner of For- 
T tifications fromthe Baſe or Exterior Poligon ; And that 


1. From a Pentagon to Right Line, as being the more pes . 
2, From a rs. tO a RR as being the leſs perfect Figures. 


t. From a Pentagon to aRight Line. 


Having divided the given Baſe or Exterior br. 1 AA (as in Fig. C,) into two 
equal parts inthe point D , from that point Derecta Perpendicular D E of a ſufficienc 
length, Then take any meaſure whatſoever, (be it a Chain, Pole,Scaff,or Stake qut of a 
ge) and mark qur 3, or 6,or 9, or 12,0r 15, 0r 18, or21, or 24, 0127, or 30 
Lengths upon the Line A D in the point B, from which raiſe a Perpendicular B C equal 
tozof AB, ſois Ca viſud point, through which is to bedrawa the Line A F, cut- 
ting the Perpendicular DE in the point E ; And E 4%1;«al point, through which is co 
bedrawn the Line AN. tb 
Which done, divide the PerpendicalarD E into eight equal parts, and make either 
ofthe Lines E'N and E F equal to nine of thoſe parts. And then fromthe points N,and 
F, ofthe Lines AN and A F, ler fallthe Perpendicular N O, till it cur the Line AF in 
the point O. And fo likewiſe the Perpendicular E P, till it cut the Line A N in the 
point P, Laſtly, joyn the points AONFPA, and fo you have A O, and AP for 
the two Faces; N O, and FPfor the two Flancks, and N F for the Curtain of that 
Fortification. And obſerving the ſame Method from allthe Baſes, the Forrification 
comes entire, asin Fig, C. 


2. From a Square ro a Pentagon. 


The Method of delineating from a Square to a Pentagon, is the very ſame with that 
from a Pentagon to a Right Line , Onely inſtead of marking out three Lengths upon 
the Half-Baſe, you are to mark our 15 for theLine GH. Andinſtead of (1) you 
are to allow (4.) for the Perpendicular H I. And laſtly, inſtead of dividing the Perpen- 
Pp 2 dicular 


Of F ortifications. 


dicular X Linto eight parts, you are tO divide it into five . andof thoſe parts YOu are 
to ſet off ſeven both upon the Line LM,and uponthe Line L R. And this is all the diff, 
rence, as may be clearly ſeen in Fig. D. \ 


NE ns <a EE ,. 


Theuſe of the Second Face oz Superfcies of the ME D A LL, gg 
repzelented in Fig, B. 


T He ſecond Face or Superficies of this Medall dire&ts how to delineate any Fr, 


if.cation by the Interior Poligon; And that froma Square to a Right Line : 
For Example. 


The Interior Poligon D F O being given (as in Fig. E) firſt draw the Capital Ling 
AG,XKT, and M'Q of a ſufficient length, Then by the foregoing DireRions,deſcribe 


' a/Fortification inward upon this 1nterior Poligon(as though-it were an Exterior;)Which 


done, continue the Courtains, and To you have given you the two Lines A C,and KM, 
which youare to divide equally in the points B,and L. And from thoſe 2 Points todray 
che four Lines BD, BF, LF, andLO : As likewiſe from the two points, E and N, 
you are to drawthe four Lines EG, EH,NT, and NQ,; ſoasE G, may beparalk 
roBD,EHtoBF, NT toLF,andNQ toL ©, Or (whichis the very ſamething) 
make the Angle DE G , equal tothe Angle ABD; the Ang!?F EH, to the Ay 
CBE, the Angle F NT, tothe ArgleKL F; andthe Angle ON Q, tothe Any 
MLO. 

_-. Laſtly, from the four points of InterſeRion, viz. G, H, T, and Q, draw the Ling 
GH, and TQ, whichare the two Baſes ſought ; upon which , by the foregoing 
Method, deſcribe a Fortification Inward, and the Work is done. 

Only whenſoever. the Baſes (and confqueantiy.the two Faces of a Baſtion) dona 
meet inapoint, (as. very rarely. they will ) the Face of the leſs Half- Baſtion cuts of 
the Face of the _ Half- Baſtion ; which hath this good property among mar 
other , that it often opens or enlarges the .4ngle of the Baſtion very conliderably.Thu 
tn Fig. E, the FaceR Heuts off the FaceP T inthe point S. 

There is one thing obſervable in the Method both of the firſt and ſecond Face of ths 
Medall , whichis this, That inſtead of Faking three Lengths of any Meaſure for the 
Line AD, in Fig.C,and then ſetting off (1) for the Perpendicular B C, T might divide 
the Half-Baſe ADinto 3 or 6, or 9 equal parts, and take + thereof for the Perpend- 
cular DE , becauſe the Line D E bears the ſame proportion to the Line AD , asthe 
Line B C doth to the Line A B. So likewiſe,inſtead, of raking 15 or 30 Lengths upontte 
 Half-Baſe GKin Fig. D, forthe Line GH, and ſetting off 4 or 8 of thoſe parts in 
the Perpendicular HI, I might as well have divided the Half-Baſe G K into 15 0r 30, 
and ſet off 4 0r 8 for KL. ForasKListoGK, fois HI to GH. 

- But foraſmuch as this laſt way is more difficult and tedious than the other befor: 
mentioned, That was made uſe of, and This laid aſide. 
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SECOND METHOD 
(Not inferiour to the former) 
Ot Delineating any 


F'O-ATIFICATION, 


By the INTERIOR POLIGONE gz7ver. 


O 


» 
. 
F 


AT Etthe Interior Poligone _= be (AC) in the oppolite ſuperficies of a Medall 
4 or (DFNV) inthe adjoyning Figure. 

* Having delineated a Forrification inwards, and thereby gotten the ſecond Interior 
irone according to the foregoing DireRion, Page 2. continue the Diſtance BE to 
aſyuffcient length : For asthe lengrh of A C inany number of Parts, is to the Diſtance 
BE, foisthe length of D F (being divided into the ſame number of Parts'to the Di- 
SnceEG. Thendrawa Line X Y through the Point G parallel to DF, which 
JneX Y is the true Baſe, upon which 1s to be erected a Fortification by the 
DicRions of Pag. 1. And this Method being continued from each reſpe&ive Poligone 


MO. And ſolikewiſeas PR, toQ S; fois NV, to TW. : Than which no- 
ing can be more evident, as to the matter of truth and demonſtration , or more expe- 
ious, as to the real praRice and performance. 


q A Caveat to the Reader. 


YU to prevent any miſtake,which ſome perſons, either out ofignoraxce,or inadyer- 
'L tency, may run into, it will be convenient, to let the Reader underſtand ,That al- 
Dough in Fig. C, Pag. 3. the middle Baſe (or Poligone) AA, is much longer than 
onthe left hand, and almoſt double to that onthe right, that ſo it might appearts 
We eye tobe ſufficiently Irreglar, and alſo that ir might reſemble the Fortification in 
8. E, where, without ſuch an inequality of Baſes, the Method of one Face cuttin 
W ther, could not be ſo plainly expreſs'd, or ſo clearly diſcerned. (Otherwiſe it h 
_been more eaſie to have made all the m_ equal within that very ſame Figure C, 
Man it was to make them ſo in this oppolite Figure F.) Yet notwithſtanding tis new 
Merdod takes it for granted, That all who prerend to make uſe of it , be ſofar inſtru- 
ved inthe firſt Principles of Fortification, as to know, That when ever an Exterior 
Wgone, or rather a Ground-Plot, is given them, they are ſo to deſign and contrive 
+ That, ifpoſlible, all the Baſes, (if not the Angles) may be equal, That ſo there 
Wy be a perfe&t Harmony and Symmetry in all the parts thereof. This new Rule does 
likewiſe ſuppoſe, that he already knows,Thart,if it be praQticable, each of his reſpeRive 
Baſes, (or Exterior Poligones ) ought to be about 1150 Feet; but never leſs than 
+1024. nor yet more than 1280. That ſothe Lines of Defence may not be too-ſhort on 
one hand, nor exceed the Port of a Muſquet on the other. As likewiſe, thatthe 
Angle of his Baſtions be in no caſe whatſoever leſs than 60 Degrees. Bur now, where 
"Either the ſcituation of a Place,or the old Walls or Ramparts of a Town,or City,admic 
dot any ſuch equality,cither of Baſes, or Angles, there the Hercotefonick Laws do per- 
mit the Engencer, cicher to open, or ferren th Angles, or elſe to lengthen, or ſhorten 
Lines, as he ſhall find it neceſſary. 
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ren, the Fortification becomes perfeRly delineated. For as H K, 15toIL, fois FN,. 
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METHOD 


OſDelineating all manner of 


FORTIFICATIONS 


(Regular and Irregular) 
FROM THE 


Exterior Poligone. 


REDUCED TO 


Engliſh Meaſure, 


And converted into 


| HERCOT ECTONICK-LINES, 


, By S. M. 
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Of F ortifications, 


ICHNOGR APHICK Terms: 


OR 


Words of Art for Lines in Fortification, neceſſary to be known 


7 - 


do 


— 


— 


Ju 
=} Engliſh. Latin, French, German, 
B D | Sideof the Exte- | Latus Afſnltan-| Poligone Ex- | Beite der Bol 
rior Poligone. | guli Exteriors. rerieur, wercks puniten. 
K N | Side of the Inte-7] Law Glade an- . Poligone. In- Die Seite der 
,| For Pgligpne, | guli Interigris. - tefieur. Bu#gh, 
"SB | Radius of the | | | Des euſſerſten 
or Exterior Po- Radius Multan- Le rand demi- | Bieleks halbe 
SE ligone, guli Exttriaris. | {amAecr. | Mittellinie, 
£: BE Radius of the | ' | Der Beſtuny | 
or | Interior Por) hery; _ Le Arnde =__ halls Mintel | 
SP OY Tr a ; « liphe, | 
IF; l 5 x 41 
K B Capital Line. Capitals. Ligne Capitale. | Fampt-linie. | 
| BF | Face, | F _ Hs oprgo La Face. Geſicht-lime. | 
Ss | 14 
FL | Flanck, Ala Propug- Flancq. Die Streich. | 
| nACHIL. | | 
LQ Curtain. Corting, & . | La Courtine. | Ball. | 
Chorda. | 
| BQ | Lineof Defence. Linea Defen- Ligne de De- Bebrlinie. | | 
ſronts fence, | 
_T = | OELCSOR lp? __ 
CM | tweenthe Ext. | Diſfantia Moult- _—_ des oy w 4 < 
& Int. Polig, angulorum. Poligones. eyaen Brel-ect 
| | , 
KL Shoulder. Collum. La Gorge. Hals Keel-linu. 
BC | Half-Baſe Semi-Baſis. Demi-Baſe, | 
. ' i ny OOO» — 
| Complimentum. | Cemplement. | | 
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ICHNOGR APHICK Terms: 


OR 


IWords of Art for Angles in F ortification, neceſſary to be known: 


a ——_—_—— 


= | 
@ | Engliſh. Latin. | French. German. 
F 
Ks$N| Angleofthe Angulus Angle du Mint s 
| Center: Centri. Centre, eck 
, KN Ange = the | _—_ Angle du Keelpuntt. 
. FH 4 | Poligone. 
RBE | Angle of the Angulus Pro- Bolwercks 
| Baſtion. prgnaculi | Angle Flancque E eck, | 
BHD Angle Angnlus De- Angle Der Schutz- 
| | Flancking, |. . fendens.," |  Flanquats. | winckd. + 
ks | Der wincks! 
BFL | Angle of the | Anguius Facits du Flancq | $c,,,j.hiy wh | 
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1. from a Pentagone, to a Right-line, 

Aving divided the given Baſe (or Exterior Po/igone C D in Fig. I, which ſup. 
poſe co be 575 Engliſh Feet) into two equal parts, in E , From the Point E rai 
a Perpendicular EL of a ſufficient length, This done , enter the Number of the 
Half-Baſe ( viz. 575) in the firſt Column of tle Fercoteftonick, Table , (over 
which'is D. Baſe, and look what number anſwers toir in the ſecond Column , (over 
which is Perp. } and finding it robe 192. rake from off your Sefor or Scale 192, and 
ſeit on the Perpendicular EL, where it will terminate in the Point F. And then from 
either Point D and C of the giveti Baſe C D through the Point F, draw the Lines CG 

and DH ofa ſufficient length. | 

In the next place , enter the number of the ſame Half-Baſe, (viz. 575) in the 
third Column of the Table, (at the head whereof is D. Baſe} to which- you will find 
the Number 3514 anſwers in the fourth Column (over which is the word Face), 
ThiFlikewiſe you muſt find npon' your Sefor or Scale, and by it, determine the two 
Lines CI;,and DK, .”. 

Eaftly, enter the aforeſaid Number 575 in the fifth Column of the Table, which 
you will find anſwered by 2041 for the Compliment ; which Compliment (or 204!) 
muſt determine the two Lines FG and FH. Which done, joyn the Poings 
CIHGKD,; ſo have-you CI and KD for the two Faces; HI and Gx 
for the two-Flancks ; and H G for the Curtain of that Forrification. And obs 
ſerving the very ſame” merhod from each Baſe, the Fortification becomes perfeQly 
delineated; asin Fig. I, | 

| 2. F02 A Square. 


| HE Method for delineating ing 2 Fortification upon a Square, is the very ſame 
; with, that from a Pentagone to a ; roy only the Proportions, mw 
 ſequently\ the Numbers expreffing thoſe: Proportions are different , - az may be 


berter ſeenin the ſecond Patt of the Hervorefonich, Table , compared with Fig, II, 
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But now foraſmuch as in Fortifying Citi 


sthat the Engineer is conſtrained to 


conſequently the Conr 
4 Paganthought it w 
teen the two Polzgones , 
Columns of the Table. 
HG and CD) is 257 Feet, 


berween OP and 
foe ar, namely of Fortifying from the Interior Poligone , 


tz,es mu 
ould be ſome help , to give a Rule to fing 
which Diſtance is 
For example , in Fg. 
and four Inches, And in F . 
d eight Inches : But as to this laſt 
the New Method com- 


R) is 207 Feet , an 


f 


; 


ariſedin a MEDALL, is much moreexa& and OUus. 


alſo found in 


ez,and other Irregular places, it often hap- 
make uſe ofthe old Walls and Ramparts , and 
tbe the ſame with thoſe Walls : Therefore the Count 
he Diſtance be. 
$th. and 16th, 
I.E L (or the Diſtance berween 
. II. MN (or the D;- 
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| of F ortifications, 
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» 


Df the Dimenſions of the Baſtions, Ramparts, Ditches, Half-Mogy 
Counterſcarps, cc. | 


A* concerning the Meaſures and Dimenſions of the Count de Pagar's 
-fftons, Ramparts , Ditchts ; Half- Mons, Connterſcarys , &Cc. it would g, 

uire'more time thant can at thispreſent afford, and a larger Volumn than] hy 
Jefign'd for this Treatiſe: foraſmuch as'the Coun has given Names to many thi 
quite different from thoſe in other Authors. TI ſhall therefore leave the compar 
thoſe differences to thoſe who ate'm6re4t leaſure, and only content my ſelf to hae 
ſer down ſome few of his Proportions, which are adjoyned to the oppolite Table o 
Plain- Angles, which Table is of Excellent and Univerſal uſe. 


| The uſe of the Table of Plain-Angles. 


V Hen you would meaſure an Angle of any Field or Plot of ground, As foe 

example , let the Angle to be meaſured be CAB in Fig.C. Takes 
Chain and meaſure 3o Links (it matters not of what length thole Links he, 
ſoj they be equal one to another ) from A to C , and fo from A to B, Ay 
at'B and C ſtick up two ſticks : And then meaſure with the ſame Cha; 
the diſtance between C and B, and finding it to be 20+, ſeek 20; in the Tab in 
one of the Columms over which i$ the word { Baſes) and the Number of the nex 
Column anſwering to it, is the true Number of Degrees and Minutes of the 
ſought , viz. 40* co', Afﬀer the ſame manner, becauſe the diſtance betweenl a 
K 15 55 Links, the oppolite Angle is 132* 55. 
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Again, ſuppoſe you delire to lay our an Angle of 100® o5'. I firſt ſtick 
down twoſticks at rhe two ends or Terms of any given Line FE, (divided into 


30 
(eq 


ual parts ) in the Points F and E. Then fattening a Chain of 30 Links 
ual to thoſe 30 equal parts ) at F , and one of 60 Links at E, I enter the 


Table of Angles with 100” o5'; and, finding 46 to anſwer to it, where-ever 


the Chain of 30 Links; and 46 of the Chain of 60 meet , 
drawthe LineF G\, and you have what you delire. 


may any Agle be laid out 
180 Degrees. 


©4441 Hb0 + 


p E 


.meet , (asinG.) thence 
And after the ſame*manner 
molt exactly and expeditiouſly from 10 Minnres to 


—_——— 


« 4, > © 
- "#4 4s AS *TIICC #3 4Þ | 


5 BASTIONS; DES RAMPARTS, ET*DES FOSSEZ 


IVYP et ve SOT 
22:1 GNE DES 


ANGELES PLANS 


" ot mot ns bbpetl 191 © t6&ipurs' cortipris*par deux 
Largeur 43 Ramparts com + os as EZ dc. t etc Picds. 
Largeur des Þ arapets 19 ngles Bales [Ungles Baſes Angles, Bales [Ungles [Bales 
Hautcur de la 3 HHS gps du, foſse 38+ A [0] 5*Y 
Hiuteur des Parapets au dedans 6+ 2 6 
Hatcur des Farapets au dehorss 5+ 2 K: = 4a |,,f 
Largeur du Grand Wee 102 =Y bi [—] - 
Pyfondeur Au Gran Egfsc 19 - , _ 4s | 
Lilargeur du as compris entre le premicr 1 47 k 
et2 Rampart du nn et divegſe clon la | _ 28 10018] 46. : 
4 pr; oligone; ct, /a pr. ondcur 13 RYE — LL. 
Reds,ou plus Ft la largeur du Flanc retire, 77 Picds Z d — Wwora 
= - 8 50 | [r50 
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4 > 9 TP —_— \ Z 
I Mcthodc Pied; Jungl bt C = 
Iemi:gorge de la Demi-Lune=—— 19 2 i 29 32] 1101-42 In 
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The Figure of a moſt uſeful Inſtrument, by the help whereof 


any 'Pohgone , from A Square $0 a Dodecagone , ({ wh bich 
is #5 wry as 15 required /tt any Fortification 3 may be ye- 
* \[rrihed. - iy with greater £xpedition, but li emuch 
any Wye Scale, 02 ot.her- Inſtrument gy 


HE uſeof this "9A is only to FO it upon your Paper , and holdi 

it faſt with your left hand, to mark out w =__ one therein conteined 
the point of a Needle, by its reſpeRive Fi _ms 0 joyn the Points. AY if 
youdelire ro deſcribe a Poligone larger than the 1nſtrument , (as is the Dadeca. 
goxe in_ this Figure) it is calie to continue the Lines from the faid Pricks to the 
Circumference : And if it be delired to tmve a NO leſs than the Inſtrumen, 
the reaſonis the ſame, 
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Com pleat Gunner, 
THRE E PARTS 


.- - Panr L 
Shewing the Art of Founding and Caſting Pieces of 


Ocdnance,with the compoſition of Meral thereunto neceſlary. 


k 


p—_ 


The Compoſition and Matters of Gunpowders, the | 


Scyeral Sorts, Colours, and Operation. 


Parr II. 


Inſtructions to the compleating of aGunner, with 


a Table of Squares and Cubes ſerving for the Reſolution 
of Queſtions of Gunnery and other Arts. 


AS ALSO 


The way of taking Heights, Diſtances and Profundities, 


either with or without Inſtruments. 


$ Paxr III. 


Compoſing many that are Exofſent and Lful both for Sea and 
: Land,for the defrce of our ſelves as well as the offence of our Enemies. 


| Tranſlated out of Caſimir, Diego, Uſffano, Hexam,and other Authors. 


| to Gunnery by thoſe late famous Authors Galilee and 
Torricellio, now rendred into Engliſh. 
TOGETHER WITH 
Some Excellent Obſervations out of Merſennus 
and other famous Authors. 
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LONDON, 
Printed for Rob, Pawlet, Tho, Paſſinger, and Benj. Hurlock, 16 7 2, 


Diſcovers the neceſſary Inſtruments, and variety of 
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Shews the Nature of Fire-works , the manner of| 


To which is added the Do&rine of Projeds applyed' 


| Fonkas 
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READER. 


+, Courteous Reader, | 
mae? Mong Arts and Sciences Mathematical Giin- 
FANS nery will not deſerve the leaft reſpeff which 
#/a02\V has been yet many.years ( as you may 
"read in the firſt Chapter of this Book where 
we treat of its Original ) aud from time to time” Neceſſity 
and Art together have produced many new Invention: ſo 
that ſome may jiidge it wiv impoſſble to add Mbre 
unto this Art ; and are, ready to ſay-of this 2s of. other 
Studies, Nil dictum quod*-non- dictum privs.-' But 
we have not only indeavoured the inquiſition intothe moſs 
owing Profeſſors of theſe Arts both German , Italian , 
renchmen, Netherlander , &c. from whence we have 
drawn the more Excellent and uſeful parts which were 
never before in our Engliſh'T ongue ; but may boldly ad. 
venture to call ſome things in it new : And finding the 
great Occaſzon which Theſe prefenr trimer require in 
the knowledge of theſe things made me the readier 
to compoſe this Work , adjudging it a very great in- 
Jury toour Country-men to be deprived of the knowledge 
of ſuch things which are of ſo great importance inthis ve- 
ry juntFure of time. I did therefore iucourage my ſelf i» this 
Work, hoping my endeavours in the fime with ff5757575y 
willingneſs to ſerve my Countrey-men: Andas it is the part 


% 


A 2 of 


of wiſe mennot to cenſure any thing, without a good cop. 
 ſoderation \and a perfet# knowledge of the ' fubje(t 7Þoy 
which they ought toground their judgment : Soalſo Thgy 
you will not blame my Indeavours when you have judicioyſ 
' by. examined the ſame. I have dividedit into three Par 
endeavouring that it might be imperfett in af bing that 
is neceſſary to this Art, or uſeful for a Gunner » 
know. I will aſſure you that T have no other endin 
publiſhing this Treatiſe, than what I have mentioned. ty 
ore. : | 

T ſhall only crave Jo pardon for the faults that my 

be committed in the Printing, as being not there preſen 
at the Correftion of any part of it ny occaſsons calling we 
other wayes: yet 1 + þ their care was ſo much that thy 
faults are not material, or at moſt not ſo much but yag 
Courteſie may ſupply that defeF. So I recommend thi 
Work to your good reception, and bid you farewell. | | 


w.T.. 


"To the Reader. . 
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CHAP. I. 


Treating of the Earth iieceſſary; in making of 
M91!ts fo2 the Caſting of Pieces of D:dnance, 
with the manner of Caſting, &. 


I E will not diſpute of the firſt Invention of Guns, that is, whe- 
* ther it came from Archimedes, as the ſtaliaus do report, or 
from an Engliſhman, or from a_Monk,,; for this knowledge 
matrers not much to the Art, nor is it of any profitable ſigni- 
fication tothe Artiſt z eſpecially conſidering, that Authors do 
not-really conſent 1n this rhing- Our intent is therefore not 
to trouble rhe ingenious Students with vain uncertain repeti= 
F®Y tions, butto compolſe4 compleat Piece of Gunnery, and there- 
in to diſcourſe from the beginning to the end, all that is neceſſary to be known or 
learned (after, the knowledge of common Arichmetick ) by one that intends to be a 
perfe& Proficient in the ſaid Art. We do ſuppoſe it therefore neceſſary for a Ma- 
ſter Gunner to know firſt the making of Molds and caſting of Pieces. Therefore I 
ſhall firſt begin to diſcourſe of the property and Nature of the Earth fit for caſting, 
or making Molds ; for this is of great'moment, conſidering that many , or indeed 
moſt Earths are not for this purpoſe, for the Earth fit for the caſting of Pieces of 
Ordnance muſt be ſuch aswill not be melted or; fuſe, althongh ir be pur inte a ver 
eat fire, but muſt remain firmand hard ; andtheſe Earths are generally of a Red- 
iſh, or Iron-like colour , which is well known'to many Potters, eſpecially ſuch as 
make Chymical Veſſels. The Earth being obtained , ic muſt be ſifted and caſt up 
after the uſual manner , as men do in the making of Morter ; then let it be moiſtned 
with an Alchalated Water (eſpecially ſuch as is made of Niter) for that purpoſe, 
and make ir like paſte ; then, as is uſual, let ic be-beaten up ſtrongly with an Iron Bar, 
the more'tis beaten the better it is+:- inthe beating add one ſixt.part of Horſe dung , 
and a proportionable part of Flox or Hair, and'les it again he well beaten and incor- 
porated , alwayes keepinga Moity of this Earth, without Hair or. Flox , which is 
for Ground-work; and theſe Compoſitions or Earth thus incorporated, you muſt 
reſerve for the making your Molds for Pieces of, Ordnance, according to the Rules * 
preſcribed.in the next Chapter, 


Bbb_ CHAP. 


The Compleat Gunner. 


CHAP, UI, 


Of making : Poids, and Cafting Pieces x 
' OPwnance; With the nixture-6f. Petals, ag) 
allowance of PoWner fo: p2oof. | 


S a Maſter Builder when he intends the Building a Ship , makes firſt a Mold gr 

A Moddel of the ſame ; fo the Maſter Gunner , or he that takes in hand the 
buſineſs of Caſting Guns, muſt have a form or Model of his Piece intended made of 
wood, or ſuch other matter he may think moſt convenient, which then being 
brought to the Founder with an intent to be Caſt, muſt firſt be ſmeered all oyer 
with Palm Oyle, or inſtead of that , our Lard or Hogs-greaſe , then firſt cover i 
over with the ſaid earth'thinly , and ler ir dry leiſurely, then lay on more, encre 
it to ſuch a thickneſs, as you may judge convenient for your purpoſe ; and it mult he 
ſo made that it may be of dx into ſeyeral parts, ſo that the pattern may be takenow, 
and the Mold again exactly cloſed , and the ontlide ſtrengthned with Iron plates 
. longas the Chaceof the Piece is, and hooped together with Iron hoops to knock on 
and off. Then muſt there be made (with the ſame earth upon a ſquare Bar of Iron, 
bound round with a Cord that the clay may ſtick well ) a form exactly round, of he 
faſhion of the concave of your Piece (whether you intend it a Cylender or a Chamber. 
board Piece )) proportioned both in length and diamerer, and it mult be placed 
exaQtly in the middle of the concave, when all is well joyned together, beſur 
it be wellpolliſhed and ſmoothed , that the Metal may run the better , and be the 
clearer from flaws, holes, or clefts. | 3 

Inthe beginning of your work take care that your Mold be exaQly propor 
tionable as to heighth and ſubſtanrialneſs of Meral, according to the\ nature of the 
Piece you imend. ' That is, the Canondouble-fortified muſt be ſo caſt that the Dix 
meter at Muzzle be but {, of the Diameter at Britch. The leſſer Cannon ar Britch 
be 3 ſobig asthe greater Cannon {x at Trunions, and {, at Muzzle, whereas ordinzy 
fortified Cannons have at the Touch-hole 7 at the Tranions} and at the Muzzk; 
all leſſer Pieces in: that kind have 55 at the Touch-hole 2; at Trunions , and}, 
Muazle ; and the ordinary fortified Culverins are fartified -y way like the double 
fortified Cannon, and the leffer Culyerin like the ordinary fortified Cannon in al 
reſpects. | 
Great care muſt be raken in the Caſting of Pieces -of Ordnance , that they be 
equal every way in proportion of Metals , that is, that the Cylender be in the very 
niiddle of the Meral , that it may be truely bored , otherwiſe your Piece will failthe 
Artiſtthat ſhall uſe it , until the error be known. my 

In the next place let the Trunions be exactly placed in a Diagonal line with 
Axis ofthe Piece; and they may be placed in their proper diltance from the 
and Britch, if you obſerye theſe Rules. Take the length of the bore of'the Piece fron 
Muzzle to Britch , divide that meaſureby ſeven, and multiply that ſum rharcometh 
of the-Quotientby three, the Product will ſhew you how mnany inches the Trumois 
awſt ſtand from the loweſt part of the concaviry bf the Piece. - —o 

And-farther note , that the Trunions ought to beplaced ſo, as } of the Circus 
ference of the Piece, may be ſeenin that place where the Trunions are ſet.” - 
_ Whenall additioral Patterns, as Briteh, &c. be made and Luted jn«heir- prop* 

place, all- things at - pleaſure being nearly added to the pattern , ler che 

thenbe fixt or placed fo as is moſt convenient for the pouring in the Metal; hay 


mom, w— nm a— PIFY 


_ 
—_ 


T be C ompleat Gunner. 


the Metal is caſt, the perfe& impreſſion will be made upon the ſuperficial parr of the 
Piece, and the Cylender will keep the bore propoſed according to what you have 
reſcribed, the lengthof the Piece and its Diameter of the bore may be found 
by the following Table in the next Chaprer. For the Metals generally uſed 
for thoſe Guns , generally called braſs Guns, they are mixtures , and many 
times varied as experience o—_ leave. Some of the chiefeſt do approve of this mix- 
rure , that is, to every hundred Weight of Copper 24 pounds of Tin, and 6 pounds of 
Lattin. Others to 1001. of Copper, add $ 1. of Tin, and 101. of Lattin. Others to 
ever 1001. add 20. of Bell-Meral , which is 25 /. of Lead and Tin toevery 1001. of 
of Copper. Some add Tin, Lead , Copper , and Lapis Calaminaris rogether ; ſo 
every one follows ſuch wayes of Compotition as doth moſt pleaſe his own Experience. 
The Copper and other better Metals being once melted, the Tinand Lead is added for 
the better and quicker fuſion ; and the tygher the Meral is in fufion, the more ſolid 
and compact your Meral will run and fertle.. The Lattin doth incorporate and cauſe 
the Piece to be of a good colour , and the Tin-doth ſtrengrhen and bind the other 
matters together. Now a Piece of OrUnance being Caſt, before ir comes to Service , 
it muſt be putto tryal ; for which purpoſe rherelis uſed for proof, according ro the 
weight of rhe ſhor, about two thirds, or four fifths of thar weight in Powder, and for 
ſmaller Pieces more, 
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The Names of the pzincipal Pieces . of ©2dnance 
uſed in Exgland, their Weight, Length, Diameter 
of the 2Boze , Height and: Weight of the Shot, 
allowance of Powder. 0 eee 


f Bo greatelt in uſe is the Cannon Royal , which is in weight of Metal -abont 
8000 1. in length abour 12 foot, carries a Short of 71 inch! Diameret,” and its 
weight is 58/. of Iron, its bore is 8 inches, requirerh' for her cintye m 
Powder, 321.8 x. * {22 721 

Demi-Cannon of the greater ſize, called by ſome Cannon'of Seven, whoſe weight 
ofMeral is 70001. in length about 12 foot, carryinga Shot of 6} inch. Diameter , 
and its weight of Iron is 4.2 /. 10 z. the Diameter at bore is 7 inches , requireth for 
her charge in Powder 20 l. | . 

Demi-Cannon great lize , it's weight of Metal is 60001. in length about 12 foot, 
carrying a Shot of 6; inch. Diameter, and its weight in Tron is 341. the Diameter at 
bore is 67 inch, requirerh for her charge of Cannon Powder 18 /. 

Demi-Cannon ordinary, its weight of Meral is g6001. in length 11 foot,carrying 
a Shot of 6; inch. Diameter, its weight in Iron is 321. the Diameter at bore is 6: inch. 
requireth for her charge in Powder 17: pounds. 
| Thelowelt Demi-Camon, whoſe weight of Metal is $400 /. being in length ſome- 
time 10 and ſometimes 12 foot, it carries a Shot of 6 inches, the weight of rhat Shot 
n Iron is 301. the Diameter of the bore is 6% inch. it requireth tor charge in 
Powder 14 |. 
 Culverin of the largeſt ſize, weighs about 4800 /. being in length 10 or 12. foot, 
It carries a Shot of 5. inch. Diameter, the weight of that Shot in Iron is 201. the Dia- 
meter of the bore is 6} inch, it requireth for charge in Powder 12 /.8 xz. 

Bbb 2 Ordinary 
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Ordinary whole Calverin weighs about 4500 /. being in length about 12 foot, it 
carries a Shot of 5 inches Diameter , the weight of that Shot of Iron is about 19, 
Diameter at bore is 5+inch. it requireth for charge in Powder 111.6 z. | 

Culverin of the leaſt ſize , weighs about 4000/. being in length about 12 foot, i; 
carries a Shot of 4.;, inch. Diameter, the weight of that Shot of Iron 1s 1 51. Diameter 
at bore is 5 inch, charge of Powder is 10 /. : 

Demi-Culverin of the greateſt (ize weighs about 30001. being in length 10 07 12 
foor, carries a Shot of 4+ inch. Diameter, the weight of that Shot of Iron is 121, 11, 
Diameter of the bore 4}, inch. charge of Powder is 8 /, 12 z. 

Demi-Culverin ordinary, weighs about 2700 /. being in length 10 or 12 fog, 
carries a Shot of 4" inch. Diameter, weight of that Shot of Iron 1s 10 1. 12 2. Diameter 
of the bore 4+ inch. charge of Powder is 7 /. 4-z. 

Demi-Culverin lower than'ordinary , weighs about 20001. being in length 9 or 10 
foor, carries a Short of 4 inches Diameter, . weight of that Shot 9/. Diamecer of the 
bore 4* inch. charge:of Powder is 61.4 z. | 

Saker of the oldeſt fort, of 18001. weight, being in length 9g or 10 foot, carrie 
a Shot of 33, inch. weight of that Shot 7 1. 5 z. Diameter at the bore 4 inches, charge 
of Powder 5 l.-. | | 

Saker ordinary, of 1 5001. weight, in length about 9 foot , carries a Shot of z; 
inch. Diameter, weight of that Shot 61. oz. Diameter at the bore 3 } inches , charge 
of Powder 41. | 

Saker of the lowelt ſize, of 1400 1. weight, in length about 8 foot, carries a Shot 
of 3: inch. weight of that Shot 41. 12 z. Diameter at the bore 3 inches and a half, 
charge of Powder 31.6 z. 

Minion of the largeſt ſize , of 800 or_ 10001. length 8 foot , height of the Shot 
3 inches, weight of the'Shor 3 /. 2 z. heightof thebore 3 inches, and one quarter, 


the charge Powder, if of 800 1. rwo pounds and. a balf, if of 10001. there 


a quarter. - 
The ordinary Minion ef 750 |. in length 7 foot, height of the Shot 37 inch. weight 
of the Shot 3 1. 4-z. * height of the bore 3 inches; charge of Powder 2 > pounds. 
_ "Faxcons of 750 |, iengt 7 foot , height of rhe Shot 2t inch, weight 2: pounds, 
height of the bore 23 inch. charge in Powder 27 pounds. : 
 Fawconet of 400 |. in length 6 foor, height of the Shot 2; inch. weight 2 |. 5z 
keight of the bore 2.2 inch. charge 1 1, 4 z.. of Powder. 
Rabnet of 30ol. length 5 foot, height of the Shot 15 inch. weight 8 ounces of 
Iron, height of the bore 1% inch. charge of Powder 12 ounces. | 
Baſe of 2001. length .4 foot, height of Shot x; inch, weight 5 ounces, height 
of the bore 13inch., charge of Powder 8 ounces. — O 
There are other Pieces 1n uſe in our Nation,which are called Baſtard Picces;of which 
you ſhall have a particular account in its proper place. 
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CHAE.-F. 


The Names of the Principal parts of a piece of 
PD:dnance. 


T is neceſſary for him that intends to be a Gunner to underſtand, after the know- 
Jets of the Piece in general, to know aHhd learn every part and member of a Piece 
of Ordnance , for well underſtanding the ſame take theſe Inſtructions O_ 

All-che outſide of the Piece round about is called the ſuperficial part of the ſame, 
or Surface of che Piece z the Inner part is called the concave Cylinder, and Soul of 
the Piece. k 
* The full lengthis called the Chaſe of the Piece ; ſo much of the Cylinder or con- 
cave of the Piece as contains the powder and Shor is called the Chamber or charged 
Cylinder, the remaining part to the ſmall end of the Gun is called the vacant Cylin- 
der. 

The Spindle ſtanding out, or Ears by which the Piece muſt hang in the Carriage, is 
called the Trunions ; the ſpace between the Trunions, the gravity of the Center. 

The Pumel or Button at her Coyl or Britch-end is called the Cafacabel or her 
Deck, the little hole the Touch-hole, all the metal behind the touch-hole the Breach 
or Coyl, the greateſt ring at her touch-hole the Baſe Ring, rhe next ring or circle the 
reinforced Ring, the next the Trunion Rings, the next before the Trunions is called 
the Corniſh Ring, the foremoſt next the Muzzle is called the Muzzle Ring, Laſtly, all 
he rings, Circles, Eminencies, at her Muzzle, and ſo thoſe behind the baſe Ring, are 
Frizes. 

Let the Piece with its ſeverMl names be placed by this Chapter. Fig.1. 


p CHAP..:Y. 


Lhe Mounting of a Piece of Ozdnance in its 
; Carriage. 


= Gunners upon Land-Service, for the conveniency of mounting a piece of Ord- 
nance, that is by any means whatſoever diſmounted, have for their principal 
Services, a Screw, and a Ghynne, and their appurtenances (whict-you will find in their 
proper place) by whoſe help they are able to mount a Piece, and place him in his 
Carriage, whereby he may be able to perform the work intended. Which. to per- 
form artificially, obſerve theſe Rules. | 

4 Before you endeavour to mount your Piece, above all things have a great and di- 
gentcare that the Ghynne be very firmly ſer, ſo that it may not lip any way :' but 
 foplaced, that the Pully or Truckle coming down from the head, fall juſt between 
the Trunions , or gravity of the Piece, whereof to be aſſured you may let fall down 

from the head of the Ghynne aPlummet with a Line, or for want ofa Plummet an 
ſtone made falt to a Line, and ſo moving the Ghynne until che (aid Phummet fall jult 
upon the Center of Gravity, which is between the Ears ff the Piece, that rhe metal 
may fall near equal, or that an ealie hand may poizeir; and thiscare mult be the 
more, if the Ground whereon the Ghynne ſtands be ſandy or looſe Ground, or the 
Earth be bogey ſofr, ſo that the feet may fail or link in or give way, according to 
Ccc the 
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the greatneſs of the weight. For ſometimes it may be neceſſary to put planks x 
ſome ſolid thing under the Ghynne and Pins to {tay chem ; but this as neceſlry 
ſhall require. / 

Now the Ghynne firmly placed and ſetled, the Gunner muſt get up by the Ladder 
or ſome Steps, tathe head or top of it , having the Rope in his hand, ſhall py j 
through the uppermoſt truckle 'of the head , and let it fall down to another ny 
again, that he may catchir , that he may pur it through one ſide of the Piece ty 
faiten it into the Ears of the Piece, and ſo having put it through them he 
draw it up, until he can give it him that is above , and then put it through the other 
hole of the Truckle, ws give it to him that is under him , who muſt reach it apzin 
ro him that is above, and ſo faſten it to thehead of the Ghynne , giving it ſome tury 
until it come under the uppermoſt Truckle. 

This done, he mult faltenit with great diligence to the lower Truckle, by put 
the Ears asthrough the Ring which is under che ſaid Truckle ; after this beginty 
Hoyſe your Peice , and in the Hoyling put a ſpar or ſome ſuck thing into the mouh 
of the Peice , ſo thartthereby ir may be governed , and may not ſway from one (ide 
to the other, which would be dangerous ; for if it ſhould {trike againſt the Rouler 
or any one of the feet of the Gynoe, it may break all, and ſo ſpoil both the work 
and 6 men tending upon ir. Therefore 1 ſay, be ſure that thoſe who ſtand by the 
Spar be careful in guiding the Piece and keeping it fieddy and right , until the 
weight of the Piece is wellſetled , adiligent Eye. being had all this while, tha nc. 
ther the feet of the Gynne, nor Rope give way ; and be ſureevery part of the Rope 
draw equal , and that there be no Knicks, or that they be nor tangled one among} 
another ; and for that purpoſe ,when they begin to hoyſe the Piece, blows muſt be gire 
upon the Tackling until it be fet tort, and all bear equal, 

Butif you ſhould perceive that the Ghynne or any part give way , preſently lk 
your Piece fink, and underlay and fettleqyell rhe feer of the Ghynne, and that & 
gently as may be , to the end the Crofs beam or Rouler may not be disjoynel 
or broken. . 

Then wind it up carefully and very gently by the help of two men onely , and 
in ſucha manner , as when one of the Leavers. is brought down , it mult be hell 
there faſt until the other has gor purchaſe, and then mult this other alſo be brought 
down , this muſt be reiterated ſo often until it be ſq high that the Carriage may be 
placed under it, fo that the Trunions may fall into the Sockets , or holes of the 
Carriage , and then Guide the Piece by the Spar , ſo that it fail eaſily in, and 6 
reſt it ſelf in the Carriage , and then let ic be wellclaſped over, and then locked 
and faſtned with Forelocks, and ſo you may draw away your Piece where you pleaſe 
On board Ships this Ghynne is not of uſe, ir being the Boatſwains buſineſs to fix 4 
Tackle that may be able to hoiſt up any Piece into its Carriage , the Slings one part 
muſt come about the Caſacabel, and the other part about a Billet , ſo made that i 
may fit in x the Muzzle , and by ftrength of hands , or by help of a Windlefs, « 
Capſtain, it may be hoyſed up ſo that the Carriage may be brought under ; ſotha 
the Gun being Loared, its Trunions may fall into the holes of the Carriage , whic 
thenclaſp over withits Iron Claſps ; let them be Forelocked , and then with Had: 
Tackles be brought where you pleaſe. 


See the Figure of the Gynne, andthe Field,and Ship- Pieces mounted in the Figure 
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CHAP. VI. 


The way to draw a Piece of D2dnance, With the 
neceſſary things thereunto belonging both foz 
Land and Dea. | 


Eeing we have diſcovered the way of Caſting a Piece, and Mountingir in its Car- 
g riage, it follows in the next place that in this Chapter we treatof, and ſhew the 
manner of drawing them from place to place, for Service ; where care muſt be raken 
what the way is that you are topaſs, forif the way be foul , Mooriſh, and dirty , 
there is then required as many more Horſes as in good wayes. Thatis, 

For a whole Cannon of 8000 /. you may uſe 15 couple of Horſes , beſides the 


For a Demi-Cannon of about 6000/1. you may uſe 11 couple of Horſes, belides 
the Tyllar. 

For a Piece of 4000 [. weight , you may uſe 8 couple of Horſes, beſides the 
Tyllar. 

For a Field Piece of about 3000 l. uſe 6 couple of Horſes, belides the Tyllar. 

For a Saker of 18001. weight, you may uſe 4 couple of Horſes, beſides theTyllar. 
| For a Piece of 15001. weight , you may uſe 3 couple of Horſes, belides the 
Tyllar. 
| For a Faucon, two couple of Horſes, beſides the Tyllar, For a ſmall Drake okabout 
250 |. one Horſe will ſerve: and by the ſame Rule you may find how mapy Horſes will 
draw any weight whatſoever. 

Many times when Horſes are wanting, menare made uſe of : Upon ſuch occaſions , 
you mult divide men into three drawing files, according to the greatneſs ofthe 
Piece; now to the end the Ranks may ſpread, and every man may draw equally -» 
faſten tothe end of the Carriage a Croſs beam or bar, to which you muſt faſten 
the drawing .Ropes, equally ar ſuch diſtance , that one may not impead the other , 
and ler there be beſure one to ſteer the Piece when you come to any winding or turn- 
ing. Krhedrawing Ropes be long, 'ris neceſſary ro croſs it with Ropes, or ſome lighr 
peeces of wood like a Ladder , with two or more croſs peeces; let them be made 
faſt for the berter and more ſteady drawing, and toevery there muſt be a Neck- 
line faſtned to the Ropes, and ſo to caſt over every mans Sholders, ip manner as is 
aſed to draw our Weſtern Barges : And you muſt know your proportion of men 
ht to draw any Piece of Ordnance, and that maft be regulated according to the good- 
neſs or badneſs of the way, and ſo more or lefs men, allowing every man to draw 
abour 50, 60, or $0 pounds, for 'tis ſuppoſed a man may draw in ordinary 
way 5O or 60 pounds, but in very good way more than$0 pounds ; however 
tis good to have men enough. Let the Spunge; Ladle, &-c. be made faſt along the 
Prece.tothe Ring and Britch end,. Somerimes by reaſon of the unevenneſs, ſteepneſs, 
or other defe&s of the way , it ſometimes happens, that you may be forc'd to diſ- 
mount your Piece , and remount it again; there ris neceſſary every Gunner have 
with him a Ghynne, a Wynche, and Fj appurtenances neceſſary thereunto . As to 
the Sea Gunner on board Ship, their occaſions require no more than the Wynch; 
and their Piece being mounted according to the direRions giveninthe former Chap- 
ter, then with one or two Tackles hebring the Piece to the place defired , where 
t ought to be well faſtued in its place, for which purpoſe there is chereunto required 
Tackles and Britchins; and in caſe of foul weather , or that any of the Geer or 
Tackling be ſuſpe&ted , or by my much tumbling every thing hanging upon the 
Natt , for fear any Bolts ſhould give way or draw, it is uſual to nail down to the 
CET 3 Deck 
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Deck with Spikes, one Coyne behind gach Truck , or at leaſt the alter Trucks 
which to great Pieces are cominonly dead Trucks ; fothat each Piece may haye little 
or noplay. ; : 
But in caſe any thing ſhould give way in foul weather, then with all ſpeed diſmount 
the Piece as ſoon as poſlible you can, for fear of further miſchief ; tor which purpoſe 
put in his way as he runs from fide to fide, Rugs , Pillows, Beds, &s, and itznd 
ready with Crows and Handſpikes, and with Tackles, to hitch or ketch him cloſe 2nd 
faſt to any Ring by the Ship ſide , or ſuch other place as beſt preſents. As for the 
length of the Tackles uſeful, it is uſually known thus ; ſee how long the Piece Is, 
and make the Tackles four times as long, and let the Britchin be twice the length of 
the Piece , and ſomething more. The manner of drawing of Pieces by Man and 
" Horſe, you will ſee in the third Figure. 


CHAP. VII. 


To Grove o2 Examine the goodneſs of a Piece of 
D2dnance, whetherit be FlaWwed, Hony-Combed, 
Crackt, Chamber-boz'd, &c. With the difference 
of Common, Legitimate, and Baſtard Pieces, 


T remains neceſſary for this Chapter to treat, or ſhew the way to know, whether z 
Piece be ſerviceable or no , which is uſually done in the firit proof by Powder , 
which we intend not to Write of here , having mentioned it before , and more 

will be ſaid , when we have ſhewed the compolitionof Powder. That knowledge of 
a Piece we here intend, is toexamine a Piece, bought, or to be taken into Service, 
whether good or ſerviceable , or out of many Pieces to make choice of the beſt, or 
ſuch as are freed from holes, flaws, cracks, honycombs, &c. And firſt to know 
if a Piece befree from crack , or have holes throngh , take a long ſtick, longer than 
the Piece , made of a Hoop-ſtick or otherwiſe, lit it at one end , ſo that youmay 
put a ſhortpeece of Candle init , thenlight the Candle , and pur it into the Piece, 
and ſo putting it along ealily , whilſt another laying his Eye cloſe to the Piece, do 
g0 along equally with the Candle , until the whole Piece be viewed , and ſoby help 
of the Light withinſide , the Eye without fide will perceive whether there be any 
Flaws, Cracks, &c. | 

This may be done by the refle&tion of the Sun beams in at the Muzzle of a Piece, by 
help of a Locking olaks or polliſhed Steel , but many times a Piece may be Flawed 
or lotto antioec be diſcerned through the Piece , and then the beſt way 
to find them out is chus ; make the uſual ſearch with rwo or three Springs , ori 
cai2 you have them not, bend the Iron point of a Half Pike, then pur it i nto the 
Picce up to tle Bricch end or bottom of the Cylinder, turning ir round carefully and 
gr1dua''y, as you pluck it out, andif there be any Honey-combs, Cracks or Fans, 
ue cu or bei dee point of the Half Pike will ſtick or catchat them. 

To kaow + iether the Piece be Chamber-bor'd, take a priming Iron that is ſmall, 
or apicce vi Wire, bendita littleat the efd , but fo that it may £0 down at the 
Touch-Lole, and put it down fo far as it will g0; Thenatthe Toucl-hole «loſe by 
the Metal ofthe Piece, make a mark upon the Wire ; then gently pluck 1: up upon 
one {ide of the Touch-hole , unti] tlie bended point ſtop upon the Metal or upper ſide 


oithe C hamiber , and then make another mark upon the Wyer, juſt by the ogy 
0:C; 
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hole; then draw out the Wyer , and the diſtanceberween theſe two marks, is the 
height ofthe Chamber or bore of the Piece at Britch : take the height of the bore ar 
Muzzle , and ifthis height at Muzzle agree with that taken ar the Britch of the Piece, 
then is the Piece full bored , but if —_ ſo much as the difference is, ſheweth 
the tapering of the Piece, and according to this maſt your former be made for 
our Cartredges. Thereis another way to know whether a Piece be Chamber. 
bor'd, or Tapering , by thediſparting of a Piece ; which way we ſhall ſhew in its 
proper place , where we treat of diſparting a Piece of Ordnance. 

Now although we have mentioned in the former Chapters the moſt uſual Fieces 
of Ordnance ;, yet, as I have ſaid, there are other Pieces which are longer, or 
ſhorter, which ſed , and are-generally called by the name of Baſtard Pieces, and 
they are diſtinguiſhed from the common Legitimate Pieces thus ; The Legitimate 
Pieces have their due lengrh of Chace, and are proportioned according to the true 

ioht of their bore. Baſtard Pieces are ſhorter Chaſes, ſuch as the proportion of 
their bore doth require , and are therefore called Cuts of the ſame nature of the 
Piece they agree with in the bore , as thoſe of Demi-Culverin bore , are called 
Demi-Culverin Curs,c+c. There are alſo Pieces called Extraordinary, which are ſach 
whoſe Chaces are longer than is uſually for that bore. 

Now we have well and duely underſtood how , not = to make, but alſo co exa- 
mine and provea Piece of Ordnance, in the next place ſhall follow their uſe, ſet 
down in due order : Wherein firſt 'risneceſ[ary for us to treat of the nature of Gun- 

er, and irs various Compoſitions, with the Materials neeeflary hereunto, 


pur, nd ſhew its uſe. 


CHAP. VIII. 


Of the Materials uſed in the Compoſition of Gun- 
poWder ; and firſt we Will treat of the O:iginal 
of Salt-Peter. | 


J is believed by many in theſe latter times, that the Salr-Peter now in uſe, is not 
the Niter ofthe Ancients , bur a new Invention uſed or found our for the Com- 
polition of Powder ; And thac theirs was only a Nirer generated by nature , or 
that Salt that is coagulated of it ſelf, without any humane Arrifice,in the 
Caverns of the Earth, from whence they took it which nevercheleſs they . 
divide into four different Species , to wit , Armenian , African , Roman , and 
Egyptian; and this Egyptian holds its name by a certain Region in Ezypr, in 
which is found great abundance. Serapian delivers to us , that the places from 
whence they drew their Niter were all one and the ſame, like them where common 
Salt is formed, in which the water running doth congeal, and condenſerh like a 
vulgar Stone, from hence came it to be called onificd Salt, or Sal-Perer. Theſame 
Author doth afficm, that Niter was found of divers colours, viz. White, Reddiſh, 
Livid, or Lead-like, and all other colours it was able to take; he faith likewiſe 
= . was _—_ —_—_ forms; for ſome wes an fuil _ or caverns 
tke a Spunge; others on the con were ficm,cloſe {ollid, ſhini Diaphanous as 
Glaſs, which being ler fall ealily will ſplic in thinleaves , and is feeble in beari 
and from its various appearances is judged irs manifold vertues, in one more pow 
thananother, which is known by its operation. 
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- Froin hence we ſee that which is to be found from the teitimony of the beſt receiyeg 
Authors abour the Mineral Niter , and in none is any mention made of Artificix 
Sale-Peter, or ſuch as we at preſent make uſe of generally , which is called Properly 
Sar-Petrr , 5al Nitre, or Halinizre ;, yeris there wry little difference between tl+ 
Naturabkthat uſerh to be brought torus ,, and the Artificial ; for if we, compare th, 
vertyes-and operations of the one, we ſhall find them 10 our uſes no way 'd fering 
as Sealiges teſtifies, Saying that the ancient Niter is not much different fram ours. 
particularly if we conlider its tenuity and ſubtil part. . 

'Fhere is of the ancient Niter found upon the ſuperficies of old Walls, expoſed; 
the humidity ; but particularly in Cellars and deep Caves, and in covered Vault. 
it reſembles perfeRly a certain Brme, or white Gelly, or fine " , Or in more 
proper ſpeaking, fine Sugar , and is many times white as Snow ;*and this thus ld, 
the vertues are to be contmended, which 1 my ſelf have taken the pains to colleR jy 
the aniration of niany, athers which}1 haye often ſeen, -which if now it be delired t; 
prepare this Salt according'to the mechad of our Art ,, It: wall be congealed into final 
little long Chriſtals hike/Tligles , and. irwill be like that of the Ancients, Bu x; 
*ris impajtible to find ſo great a quantity , - asthe continual uſe doth conſume , any 
neceſſity doth excite to this day for the ſupply of all Wars ,, which have been,grex , 
and in few years conſumed tnany great and valt places of che Univerſe : Ve ai 
rherefore conſtrained to this, new ſubzeR , and are forceghevento. ſtudy and inyea; 
intheſe latter agesa new: way to ſupply che want of the former, which being made 
with much labour and induſtry from the bowels of the. Earth , and ; then purified 
and waſhed divers timesto ſeparate it from its more groſs and Terreſtrial parts , and 
raken from its firſt crudity, that its may ſhew its likeneſs of its Mother , it is in the 
end perfe&tly purified and brought ro ſuch a height, that it differs nothing to ke 
of the ſame form and vertue of the ancient Salt-Peter. 

Wherefore if I may be admitted to ſpeak my thoughts uponit, I ſhall ſay openly 
and plainly, leaving none in doubt; the, Ancients did. indeed find natural growing 
Niter, whichcame out of it{#lf at the tops of Rocks, filling the clefts and holes, and 
there condenſing into ſmall Icicles, it hardens and petrefies. This Niter is 
natuxal.; but ſince Art. is the Imitator of Nature, as 'tis allowed by all, then you nay 
not-think ir ſtrange; if we can by a little of her aid, andby force of induſtry,attain to 
che perfeftion of bby piagudtions; nay, (if I may be bold to fay it). ſuch as (hal 
ſurpaſs by far, the more perfe&t of her works. Do wenot daily ſee an infinite of very 
principal Works brought to light , after a long and painful travel, whichis not per- 
mitred nature to imitate, although ſhe did imploy at the belt all her fecret and 
full ſtrength to come to perfe&ion. It may from hence ,herefore be concluded that 
our Salt made by the Art of Fire , is fuch as is every way agrecing wich that of the 
Ancients , not any way differing one from the other ; eſpecially as to choſe -nſes we 
intend here. For ifaccording to our method given in the next Chapter, I dare affirm, 
inall our uſes it will truely imitate the natural, bur the more, if it be puriked and 
purged many times : So that ar laſt it will come to be more excellenc than the At- 
cient and natural Salt-Peter; which is plainly ſeen inthe ordinary way of-puritying 
Common *'Salr or Sugar , whichby Artis ſo purged, that it comesto be far purer 
and whiter rhan'rwas before, inirs firſt nataral dreſs. Andthis we do ſuppoſe tobe 
a ſuMicjent argument, or reaſon, for us to jadge that our Artificial Salr-Perer is not 
only.as good , bur far more excellent thanthe natural : Which being thus-allowed , 
we will add only a few wordsof the properties of Niter, and ſo paſs to its Artificul 
perpararien. ' And firſt of the ſpetting quality and noiſe it makes in the fire, which 
Seatiger would have to be cauſed by its 'terreſtrity” that ir holds in ir ſelf, whic 
we cannot altow of , but rather judge otherwiſe , Gr if the Earthy part were tie 
fubje& rharmade it make ſuch noiſe, ' then the Earth it ſelf might be adjudged i» 
make & far greater noiſe , feeing ir is alſo mixed with this Element;; and yet we 
find it'cracks nor at all , being put in the fire-; therefore by conſequence this veaſon 
void. Wellthen, is it of its rarity, which Ariſto(le calls zauimre, and: rephints 
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or Toad-ltools, and many other things which are- of a moft rare thin nature , yet 
make no noiſe when put upon burning coals. Neither is rhe hardneſs that is 
joyned to theſe more ſubtil parts , the cauſe of the cracking; For we ſee rhar the 
Pumice-ſtone will not ſpet nor crack , nor make any noiſe in the hre , although 
it be of a ſubltance ſufficiently: fpungy and hard. There mult therefore be another 
thing thar muſt be the cauſe of this ſperring , and all the noiſe that is made by 
Nitre, when it is en.braced by the fire. The Divine Prereptor ,- in the 11 Section 
of his Queſtions faith, that the'Salt cracks in: the fire , becauſe it contains init much 
moiſture, which being atrenuated by the fire , and rarified in a bigh degree, coh- 
verts all into Spirits, and an Airy nature:, For in it there is contained more ot 
a Spirir, than watery matter, which being brought co the fire, ' the two hery Spi- 
rits mutually attra& each other, and joyning rogether, do become Malter of the 
leſſer part the Water ; forthe fire of the Nicer being fortified and put into. aCtion 
by che common fire , the Warter' is conſtrained from its bonds ; and can ftay no 
longer there , but muſt of a fuddain depart,” and in its way , by the violency:'of 
its departure, overthrowerh all ſuch obſtaclesas come in its way ': And in this action 
the external air being ſtrongly. and violently agitated , by their refraction ;® it 
breaks with impetuolity or great violence, and from thence by conlequence follows 
that hideous and fearful noiſe which commonly and ordinarily happens, in rhe*com- 
buſtion of Salt-Peter, and other Compolitions mixed with. it;, . whereof Salr-Peter'is 
the greatelt part. | iT 54, 


- CHAP. -- IX. 
The way of Preparing Salt-Peter from a Nt- 
trous Earth. R 7h 


He Earth and matter of Salt-Peter is found commonly 1n great abundznce, in 
T obſcure ſhadowed places, where no Rain nor any frefh water doth penitrate , 
nor likewiſe where the Sun by his rages can communicate his heat ; it is likewiſe 
drawn from Horſe dung under Stables, and from covered places where greatand 
ſmall Cattle are ſhut up ; likewiſe in ſuch places as men uſe to piſs in, or Jaqueſes, 
or the like places; or in places where has beer made great Fights, or where has 
been laid up together many dead Bodies, and carth thrown upon them : For from 
thence in few years may mach Salt-Perer be drawn. I ſhall declare three ſeveral 
wayes whereby to ground your judgment with more certainty , concerning the 
goodneſs of the place from whence one- would ' draw the Salr-Peter , which is 
moſt neceſſary to be known by all Salr-Peter men, or ſuch as intend to marinage 
theſe Aﬀairs. | 

The firſt is, that ſuch Earth as you ſuſpe& to-hold Salt-Peter , be put upon the 
Tongue, and if it prick a little ſharply , it is a moſt certain lign you will not looſe 
your labour in raking it to rask ; but on the contrary if it be not biting , or a little 
corrolive, it will not well anſwer your money and labour in preparing of it. 

. Theſecond way to know a good Nitrous Earthis this : makea hole in the Exrth 
with a ſharp pointed thing , either of Wood or Iron. and init put a peece of Iron 
red hot , after having ſtopr the hole, ler ir- ſtand until it be quite cold , then draw 
it out, and if you Pad a little after about this Tron ſome Citrine marks, inclining a 
little after toa whiteneſs , you need not doubr. that earth; bur further afſure your 
lelf 'tis very good to put to work. | 
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The third way is, throw alittle of that Earth upon burning Coals , and if you 
perceive it make any noiſe , and that ir ſpets in the fire , or that clear and ſhin 
ſparks come from it, you may from thence judge that that Earth holds a forcible 
marter of that narure: Wt 

After you have found a proper Earth ro draw Salt-Peter from , and that by ſome 
of theſe proofs you have teſtimony ofirs goodneſs and worth , ler be taken of it 4 
great quantity, or as much as you pleaſe, let it be carried to a place appoinge 
tor this purpoſe , then prepare to burn a good yo_ of Wood, either of Oak, 

Aſh, Elm, Maple, or other ſorts of hard Wood, that you may have Aſhes, theg 
take two parts of theſe Aſhes, one part of =_ Lime, mix them well, and py 
this mixture by it ſelf , for ſuch uſes as I ſhall ſhew you anon. 

Take then Veſlels of Wood, or Pipes, or Hogſheads cur in two parts , for they 
muſt be able to hold a good quantiry of Water, make a hole at the bottom abow 
one or two fingers breadth , puit ito the hole a ſmall wicker thing, or you uy 
whelm over it air Earthen Diſtr, after put Ruſhes all over the botrom (not excepti 
the hole) or inits place clean ftraw ; this Veſſel being thus fitted, diſpoſe of itinthi 
manner ; Set it ſo, that under may ſtand a leſſer Veſſel of Wood to receive theI;. 
quor that ſhall diſtil down from the upper Veſſel ; after put into che upper Veſſ4 
about the height of a hand of this Salr-Perer Earth, which has been before for ſoge 
time dryed in the Air ;: upon this Earth pur the height of three or four fingers ofthe 
mixture made cf Aſhes and quick Lime, and then again of the Salt-Peter Earth, afier 
of the Aſhes about the ſame height as before z and continue this faſhion , pur 
Earth upon Aſhes, and Aſhes upon Earth , until the Veſſel be full withina 
breadth at the top,to hold the Water that is put in , this done put upon it freſh Warr 
as much as ſhall be neceſſary, viz. ſo much as muſt ſurmount the Earth twoor thres 
fingers breadth, and look that it paſs through all the Earth , and run dropby 
drop through the hole at bottom of the Veſlel into the Tub ſtanding under , and you 
ſhall have a Nitrous Lixiviam, according to the quantity of Water as you poured 
into the Veſſel, which if you judge is too little, you mult reiterate the infulioa, and 
the ſecond time alſothe water raſling through the Earth will carry with it a ſub- 
ſtance ; Andſo the third time. 

This done, put all the Lix:vium into a Kettle of a ſufficient bigneſs , and let i be 
boyted upon the fire very ealily, and moderately ar firſt ; after increaſe the fire to 
the conſumption of he Liquor, or a little more, keeping continually skimming i 
all the time it boyls. And when 'tis thus conſumed , pour it into wooden Veltk 
that are broad, and cover them over with Cloaths, and let them ſtand until the 
pure part Chriſtalize into white Salt , and the feculent or more terreſhial part ſette 
tothe bottom. In the mean time continue pouring in of the Zixivium again into the 
Kettle, boyling and skimming it as before ; and this do until all your L;x:iviawbe 
boyled up and poured into wooden Veſſels to Chriſtalize. 

Then from the wooden Veſſels, inclining them gently, pour all the Lixiv:um (lem- 
ing the ſettling at botromby ir ſelf ) into your Copper as before , and boyl it up 
again with a good fire until balf be conſumed , or until it begin to thicken , or unul 
by putting a little upon a ſtone or peece of board , it do immediately congeal. 

Then take it from thefire , and when 'tis a little cooled , pour it as before 1a 
wooden Veſſels or Boles, and put into each abour a hand in height ; then covereach 
Veſlel with courſe cloaths , put it into a cool place , and two or three dayes at 
you will find your Salt-Peter congealed and thruſt together in ſmall Chriſtals, It 
tranſparent Ice , ſticking to the ſides of the Veſſel , and likewiſe upon ſome ſticksfor 
that purpoſe, provided the rinds being taken off and placed in the wooden Veſlehbe- 
fore the pouring in of the i, et diligently together the Peter , as well that 
which ſticks to the ſides of t Veſtet, as that to the ſticks, in a Veflel of wood 


poges to receive it , andcover it, and keep it dry. The remaining water you 
oyl upas before, not forgetting to ſeparate it from its relidence. 

Whulſt *tis boyling , it happens ſometimes that the Liquor may riſe and boyl ov® 
the Cauldron; to prevent that danger , have in readi-.cſs other Lixivinm, 


of 


—_ - a 577 a m— - lt... 


mo, 4.4 © -@ —_©£© ww,  c-N oo ms 4 


© ws FA 


P__ 


ww a 


my pe -x RN $#53 wwe 


The Compleat Gunner. 


I; 


— 


of three parts of Aſhes, and one part of quick Lyme, aswe ſpoke before, in which 
is diſſolved Roch Allum, allowing to every hundred weight of L:xiviuw, four pounds 
of Allum; and when' 1c begins to riſe, pour in a little of this from rime to time 
Andby this means you will ſee that the water that was haltning to come over, wi 
fall down; and chat the common Sak and more terreſtrial part will ſertle to 
the bottom. 

The Earth remaining in the Wooden Tubs from whence the ſalt was drawn , muſt 
be put in ſome cover'd place made for that purpoſe , where neither Sun, Rain, nor 
any other water may come ; and there it mult be ſpreadal] abroad abour a foot high - 
Then you mult have in readineſs Horſe dung or the Excrements of all ſorts of Bealts, 
oreat and ſmall, and pur off this upon the other , abour the height of three or four 
$50t ; then take all that was skum'd from the Lixivinm in boyling , and the water 
thatis left and will not ſhoot, and the bottoms that are left in the wooden Veſſel, where 
the Salt-Perer did ſhoot, and throw them away, as hurtful and uſeleſs, upon the Dung- 
hil; chrow likewiſe every day, or as oftenas you can, the Urine of men, and ler it lye 
two years , and youſhall have your Earth filled with Salt-Perer as before , with a 
greater aboundance : You may likewiſe throw upon your Dunghill , the Horns, 
Claws, and Hooſs of Beaſt , and thenfrom this Earth it will be very ealie ro draw 
00d Salt-Peter by the mechod we have preſcribed. 


CHAP. X. 
Lo Clarifie and Refine Dalt-Peter, 


Ake as much Salt-Peter as you pleaſe , and being put in a Copper , pour upon 
it ſo much fair water as will diſſolve it, that is about eight of Water , and 
three of Salt ; and pour uponthe ſame of the former Lixivium, prepared of Aſhes , 
Quick-lyme, and Roch Allum, boyl it upon the fire until all rhe Salr-Peter be diſ- 
ſolved, that being done, havein readineſs a Veſſel of Wood ſufficiently big , and ſo 
diſpoſed, that another may {tand under the ſame: which mult, before it be ſo ſer , 
be peirced inthe middle , andthe hole covered over with an Earthen Diſh: Let the 
uppermoſt Tub be filled five or [ig inches with fine clean ſand; then let the Tub be 
covered over with a courſe clout and pour through the ſame into your Sand-Tub 
your diſſolved Salt-Perer , and ſo it will diſtil by little and lictle into the Veſſel which 
itands under ; and ſo paſling through the Sand, ic will be diſcharged of all its 
ſuperfluities , and will leave the moſt terreſtial part , and ſuch as is uſeleſs, in-the 
Sand, which water again put into the Cauldron , and boyl ir up as formerly, until 
it may be fit to congeal , andinthe end pour it into wooden long flat Yellels as 
before, and in two or three dayes 'twill be ſhot into Chriſtals as formegly; which 
if you would have purer , you muſt reiterate this work once more, or you may pur 
—_ this Peter, Lyme-water , filter it and boyl it up accarding to Art , and it will 
pure, | 
Salt-Peter may be purified thus; put your Salt-Peter ina Veſſel of Copper, Iron, 
or Verniſh't Earth (T like a Crucible belt) which being put to-a ſmall fire , augment 
It gradually until all the Salt be melted and boyl'd ; then take common Sulphur tinely 
pulveriſed , and chrowit uponthe liquified Salt-Pzrer , which will quickly rake fire 
and burn , and by the ſame means conſume all the groſs and viſcous humours, with 
the terreſtrial Salc remaining uſeleſs amongſt the $alc-Perer, before the re&ification , 
belides you my reiterate this work by putting on freſh Sulphur many times, until 
lu:htime all the ſtrange humours be quite conſumed , inthe end, the Salt-Peter _/ 
E ee we 
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well melted and well purified , pour it upon well poliſhed Marble or Plates of Iron , 
or Copper, or glazed Earth, and let it cool , and you will have a Salt-Peter con. 
gealed, almoſt reſembling in colour and hardneſs the true Alabaſter. 
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CHAP. XI. 


How-Salt-Peter Meal is made without any beat- 
ing, fo: the making of Gun-powdtr, 


Alt-Peter well purified, muſt be put in a Kettle , upon a furnace over a fire , then 
moderately increaſe the fire with Bellows to ſuch a degree of heat, until it begig 
to ſmoak and evaporate , until the Salt begin to loſe its humidity, and obtain a 
whiteneſs, and ſo keep continually ſtirring it with a wooden or Iron Ladle , for fear 
it ſhould return into its priſtine form , and hereby will be taken away all its faty 
realineſs that may be commixt, This being done , pour ſo much water into the 
Kerfle as will cover the Salt-Peter, and when it ſhall be diffolved, and it has obtained 
the conliſtence of a thick Liquor ; then with a wooden ſtick or Ladle keep continually 
ſtirring it without any intermiſſion , until all its humidity be evaporated , and allbe 
reduced into moſt dry white Meal. 


CHAP. XII. 


To make Salt-peter with the flower of ©ld 
Walls, of Caves, Cellars, Uaults, &c. 


ons together a good quantity of this Flower , which you may find upon the 
:F Surface of Old Walls, which are in moiſt places under the Earth, you may 
alſo make proviſion with a certain Salt which ſticks to Lyme, or upon ruinated Walls; 
which Peter, one Saxz; a Roman took notice of , was alwayes well practiſed at 
Bruxells in Brabant, 'as he confeſſeth in his fifth Book of Artillery, Chap. 4 9. 
Firſt, ſee how much Salt-Peter matter you have, then take one fourth part ſo much 
of quick Lyme, pour uponit warm water, boyl it well , and clarifie it according 
to: cuſtom, then put your Salt-Peter matter into a Tub with a tap in it , and alittle 
Earthen Diſh before che hole of the tap within , pour into this Tubthe Lye , and fir 
it well-with a ſtick until all the Salt Peter be diſſolved in the Water ; then let it diſtil 
leiſurely into a Veſſel that ſtands under the tap ; and at laſt being all diſſolved and run 
our; put this water into a Kettle , and boyl it over the fire , until ſo much be con- 
ſumed, that the remainder being dropped upon a Tyle-ſtone or Board, do congeal, 
and be of hardneſs , but not too hard ; for if it be very hard , the water is burnt; 
but if too ſoft , notenough. When'tis well boyled and ſcummed, rake it from the 
fire , and proceed with it as in the tenth and eleventh Chapters. 


CH AP, 


The C ompleat Gunner. 


us, 


CHAP. XIIL 
Þow to examine the goodneſs of Salt-Yeter. 


Ut upon a Wooden Table , or any clean and ſmooth Board, a little. Salt-Peter , 
þ then give fire to it with a live coal , and obſerve theſe Rules following , viz. 

If it make the ſame noiſe in butning as the common Salt doth when it is thrown 

nlive coals, it is 4 ſignit holds yer much common Salt. 

If it hold a thick and fat ſcum, irs a ſign 'tis fatty and viſcous. 

Ifafter the Salt be conſumed , there reſteth yer craſs and filrhby matter upon the 
board , it is an infallible ſign that the Salt contains yet'a quantity of earthy marrer, 
nd ſo much the more , if you ſee much dregs after the combuſtion of the Salt- 
Peter is paſt ; ang therefore the leſs powerful and aRtive, 

+ Butby contraries, if it render acleer long flame divided into many ſtreams , and 
that the ſuperficies of the board remain neat without any filth z or that ir be conſumed 
forhat nothing is left , but a whiteclean aſh, without making much noiſe , or great 
trembling, you may then conclude that the Salt-Peter is good, and well cleanſed , and 
nits verſes preparation. | 


CHAP: XIV. 


The true way to purifie Salt-Peter, and ſeparqa- 
ting it from all offending and ſuperfluous mat- 
ter ; as common Salt, Uibriol, Allum, aud all 
fatty and viſcous humours, 


b lg Two pound of Quick-Lyme, Two pound of common Salt, One pound of 

Verdigreaſe, One pound of Roman Vicriol,One pound of Sal-Armoniack, bear 
them all together ; after pur them intoan Iron Veſſel , and pour upon them a good 
quantity of Vinegar , or indefault of them, goodclear water ; and make 3 Lixivinm, 
which you ſhall ler rarifie and clarifie of ir ſelf , tanding the ſpace of three dayes ; 
Her put your Salt-Peter ina Kertle , and pour uponthe ſame as much of this Lixi- 
vm as will well cover the Salt-Peter ; put it ypon a fire ſufficiently moderate, at 
firſt, increaſing it until ic boyl to the conſumption of half; rake ir then away from 
the fire , and pour it by gentle inclination into a wooden Veſſel, and chrow away all 
the dregs and Salt which remaineth in the bottom of the Kertle : Thar done, ler the 
dalt-Perer water cool, and continue your preparation as we haye giyen before, where 
wetreated of refining Salt-Peter. 
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CHAP. XV. 


How to clarifie common Sulphur, and to know 
its goodneſs, 


E experience often, and without contradiction , that not only Salt-Peter is 
V filled with terre{trial qualities, but Brimſtone alſo, which is not only of a far. 
ty & certain oleganious humour, bur likewiſe a noyſome quality which is in the com. 
pound , common to one and the other of its inatters ; from hence (if we delire to 
be curious in our work) we judge it inay be neceſſary ropurife Sulphur , and to 
procure to it by power of clarification, a nature molt ſublime, ſubtile, fiery and 
volatile. The order and method that ought to be uſed in this, is thus; in Veils of 
Ironor Copper, melt your Sulphur with a very gentle fire over Coals, well lighted, 
and not flaming ; and when it 1s melted with a Ladle , skim neatly off a!] thatriſeth 
onthe top and ſwimmeth upen the Sulphur ; then nor long atter, let ic betakenfrom 
the fire, and ſtrained through a double Linnen Cloath into another Veſlel , pouring 
it through at leiſure ; thus all the Oylic matter and crafly ſubſtance remains in the 
Cloath; bur underin the Veſſel will be a pure Sulphur , ſuch as we have before 
ſpoken of. 

To know the goodneſs of Sulphur you mult do thus : Preſs it between two Iron 
plates , that arehot , and if in the running it appear yellow , without any bad 
odour , and that which remains be of a reddiſh colour, one may believe "ris natural 
and excellent ; ſo likewiſe 'tis a good ſign , if when 'ris fer on kre , it do freely burn 
all away, leaving little or no relident matcer. For if Sulphur be pure and good, 
we do find that there is ſuch a ſympathy between ir and fire, that the fire is delirous 
of the Sulphur for its nutriment, and that reciprocally rhe Sulphur is pleaſed like- 
wiſe to be thus devoured and conſumed by the Element of fire ; ſo that if fome 
fragment of it be put about ſome pieces of Wood , if this ſhall feel the fire at ſome 
diitance , it ſeems as if it did attraCtit to it ſelf, and doth ſometimes unawares at 
a diſtance catch or take fire , if great.care be nor taken. 

There is a certain kind of Sulphur which will not burn ſo freely as other Sulphur, 
nor ſend forth any ill ſcent , but being pur upon the fire , melts no otherwiſe 
than common Wax; and this Sulphur is found abundantly near Mount cAtna , as 
Carmola of Libavims reports, in his firſt Book of the Apocap. Flermel. but this Sul- 
phur is commonly red, as alſo is that which is found in the Heil des Heim (as 
Agricola mentions in his firſt Book, Chap. 22.) And uponthe teſtimony of 7chn Jobn- 
fon, Adm. Nat. Claſ. 4. Chap. 13. Sulphur is found likewiſe of divers other colours, 
as pale, Yellow, Green, asis many times to be ſeen and found ſticking about Stones 
and Rocks : So, that a man may, without any great difficulty, take it ſrom thence, 
and make it into a Maſs. 

_ That which is clear, perfetly yellow, not very hard, nor too much ſhining , 
15 the yery beſt. Yet there is another Sulphur which looks greeniſh, and hath never 
paſt the fire; and this is called Sulphur Vivum , and by _ Virgin Sulphir, by 


reaſon Women and Maids had a cuſtom to compoſe with it a certain fucus or Paint , - 


with which they uſed to adorn their faces. 
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CHAP. AVL 


Oh the third p2incipal in Compoſition of Gun- 
polner, viz. Coal, and its p2eparation. 


IN the Month of 2ſay or 7une , whenall ſorts of Trees are ealie tg peel , by reaſon 

in that time there comes out a ſap, and they are fuller of — at any 
other time of the year , Cut then a great quantity of Hazle or Aſh,” the length of 
no or chree foot, of the bigneſs of half your filt, taking away from them with 
a Bill all chat is Superfluous, then take away the rind likewiſe ; and of theſe 
make little bundles , andmake them very dry in a warm Oven ; then in a place 
choſen for thar purpoſe , that is plainand even . ſet them upright one by another, 
and ſet them on fire; and after you ſee the fire well lighted, and that the fire hath 
reduced them ail into burning Coals , cover them cloſely and diligently wich wa- 
tered earth , ſo that it may have no reſpiration, or that no Air may paſs in; then, 
the fame being thus ſtifled upon the Coals , they will remain pure and whole, with- 
out being charged with much Aſhes; then 24 hours afrer , you may take them away 
and keep them for to ſerve you in your bulineſs , and pur them to ſuch uſes as we 
ſhall write of hereafter. 

But if you have occaſion for a ſmall quantity only , take then of the Arms and 
Limbs of ſuch Trees aforeſaid, that is of Teil wood, of Juniper, of Aſh, &c. Cut 
them in ſmall pieces, and drythemwell; then ſhur them in an Earthen Veſſel, and 

| lite the Cover on the top with Clay ; then place Coals round abont the Pot , and 

kt it be all covered with Coals, leaving them ſothe ſpace of a good hour , continu- 

ingthe fire all this while in the ſame degree of heat, ar lalt let ic cool of ic ſelf, and \ 
n'tiscold, open the pot , and take 9ut the Coals for your uſe. 


CH A P. XVIL 


Lhe wayes of Compouiiding - o2 Making Gun- 
Powder, 


' 

T= wayes of Compounding of Gun-Powder have been ſo commonly known , 
that not only ſuchas are converſant in fireworks do underltand the 7 ho , bur 
others alſo , ſo'that ir is made a parti. ular Trade : nay, that which is. more ſtrange, 
the Countrey people in Polo1i4 have learned to prepare it with their own nk R 
without the uſe ofany Artificial Engine, or Chymical Veſſel, For I have ſeen many 
of the People of Podolie, and the Ukrains, which we call now the Coſſaques, who pre- 
pare their Powder quite contrary to the common way, or that which is uſed by Fire- 
Maſters, For they put Sulphur, Salt-Peter, Charcoal, all rogether in an Earthen Por,a 
certain proportion of each , (which proportion one tothe other they have learned by 
experimental praice) upon which they pour fair freſh water , which they boyl 
vponthe fre until all the water is evaporated , and the matter become thick ; then 
ft they 
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they take it from the fire , and dry it inthe Sun , or in ſome warm place, as a Stoxe, 
or the like , then they paſs ir through a Hair Sieve, and reduce it into ſmall Grajng, 
There are others that take theſe Materials, and grind them upon a ſmooth Rat Stone , 
or a ſmooth Earthen Diſh, and then having mciſtned ir, by their Skill they bring 
it into Grains ; which powder brought tothis degree of perfeRion, they ſerve their 
occalions with as much ntillity and profit , as it it had been made by the hand of 
one of rhe moſt knowing or skilful Powder-makers in the world. , 

It isin my judgment, labour loſt ro ſpeak more of theſe ſuperficial wayes, by: 
come to the order and method which is neceſſary and uſually obſerved in the preparing 
of Gun-Powder : It ſhall likewiſe ſuffice me to propoſe in this Chapter ſome Com. 
politions moſt excellent and beſt approved ; whichare theſe, 


Compoſitions for Compoſnions for Compoſitions * for 
Cannon Powder. Muſquet-Powder. Fiſtol-powder, 
The teſt, The firſt. k . The WT 
Salt Peter 100 |. Salt-Peter 100 l. Salt-Peter 100 |, 
Sulphur 25 Sulphur 18 Sulphur 12 
Coals 25 Coals 20 Coals I5 
The Seco!:1. The Second. The Sccond. 
Salt-Peter 100 | Salt-Peter 100 |, Salt-Peter 100 l. 
Sulphur 20 Sulphur I5 Sulphur 10 
Coals 24 Coal 18 Coals 8 


You mult firſt finely powder theſe compolirions or mixtures,for Cannon or Muſquer 
Powder, and after moilten them with fair freſh water or Vinegar, or with Aquauue , 
but if you will have your Piſtol Powder {tronger and more violent , you ought to 


ſtir. ir up ſeveral times whilſt cis' in the Morter, with this following liquor; that is, | 


a water diſtilled from Rinds of Oranges, Citrons, or Lemons, by an Alymbeck, or 
any other Chymical Veſſel ; then let all be beaten and well brayed 24. hours, and theq 
in the end reduce it into very fine ſmall grains. 

A Liquor for this purpoſe may likewiſe be made of twenty parts of Aquavite, 
and 12 parts of diſtilled Vinegar made of Whitewine, and four parts of Spirit of 
Salt-Peter , and two parts of water of Sal-armoniac, and one part of Camphire diſ- 
ſolved in Brandy-wine , or reduced into Powder with powdered Sulphur, or redu- 
ced with Oyl of ſweet Almonds. 

To Corn Powder well, you muſt prepare a Sieve with a bottom of thick Parchment, 
made full of round holes ; then moiſten the Powder that muſt be corned with its 
water , and make it up in Balls as big as Eggs ; which pur into the Sieve, and with ir 
put a wooden Bowl , and when you have ſo done , (iftthe Powder ſo , as the Bow! 
rouling about the Sieve, may break the Clods of Powder, and make it paſs through 
thoſe little holes into Corns. | 

It is obſerved by Fire-Maſters and Gunners, that Powder when it is Corned, is of 
much greater force and power, than inMeal , from hence *tis concluded, that powder 
when tis pur into Piece of Ordnance, ought not to be preſſed or beaten home 109 
hard inthe Piece ; for thereby it will looſe its form of grains , and thereby looſeth 
a great part of its ſtrength that it had, and is therefore not able to throw out : & Bullet 
_ - _ a violence, as if the Powder had been gently thruſt home ro che 

ritchend. 
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CHAP. XVIII. 


Of the ſrveral Colours Which are to be given to 
| Power. 


Now firſt that all the blackneſs which you ſee in Gun-powder comes from the 
Keen. not that this colour is abſolutely neceſſary to be conjoyned to its nature, 
or that it is abſolutely neceſſary to be given to it, for its meliorating or making it more 
vigorous; this is not ſo, bur by contraryes you may be permitted to give unto it 
any ſuch colours as you ſhall think fit , without prejudice or hinderance of the Pow- 
der and vercue of it. For ' if inſtead of Coal you take rotten dryed wood, 
or Sawduſt well dryed, or white paper moiftned and dryed ina Stove and powdered, 
or indeed any other thing ofa combuſtible nature, or that is well diſpoſed tortake 
fre (ſuch as youread hereunder) and to this you may add a colour according to 

our fancie and pleaſure; and you will infallibly have a Powder thae will mike the 
lame Effect as the black powder, And for this purpoſe T ſhall lay down in this Chap» 
ercertain miRions , with which I ſerved my ſelf many times, and therefore known 


10 be experimental truths. 


: .- C(Uinte Powder. 


Take Salt-Peter ſix pounds, Sulphur one pound , of Sawduſt of the Elder Tree 
xelldryed and powdered onepound , theſe mixed according to the directions inthe 
former Chapter, there will be made a Powder of a white colour. Or thus, 

Take Salt-Peter ten pounds, of Sulphur one pound, of the woody part when the 


Hemp is raken away, one pound, cc. Or thus; | | 
Salt-Peter (ix pounds, Sulphur one pound , of Tartar calcin'd until it be brought 
toa whiteneſs , and the Salt extracted for uſe , one Ounce. 


Red Powner. 
Take of Salt-Peter twelve Parts , ' of Sulphur two parts , of Amber one party of 


Red Sanders two parts, &c. Or, : 
Take Salt-Peter eight pounds , of Sulphur one pound , of dryed powdered Paper 


doyled up in a Water, wherein is Cinaber or Brazil Wood, and then again dryed, 
oe pound. 


Pellow Powder. 


Take Salt-Peter eight pounds , Sulphur one pound , Wild or Baſtard Saffron 
led in Aqua Vite, after drycd andpowdered, two pounds, &e. 


_Oxeen Powner. 


Salt-Peter ten pounds, of Sulphur one pound, dryed Wood or Saw-duſt boyled in 
Aja Vitewith ſome Verditer , then dryed and powdered, of this two pounds. 
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Blew Powner. 


Salt-Peter eight pounds, of Sulphur one pound , of the Saw-dult of the Teil Wood 
boyled in Brandy Wine with Indigo, and after dryed and powdered, one pound, 


CHAP. XLXx. 
Still PoWder, 02 PoWder Without Noiſe, 


Here are ſeveralthat do Write many ſtrange things concerning this Still Powder, 
+ or Powder, witho ut noiſe , or as ſome do give it the name, Deaf Powder , 
whereof they have treated prolixly ; the which I think not convenient todo, by rez- 
ſon Tam loath to tire the Reader with any ſuch Diſcourſe , as tends not much to Edi- 
fication : I ſhalltherefore put down certain mixtures, which 1 have known to be 
more excellent and beſt approved. 


Firſt way, 


Take Common Powder two pounds, Yenus Borax one pound ; theſe being well 
powdered , mingled and incorporated together , muſt be made up into Corn 
Powder. . 


Second way, 


Take common Powder two pounds, Fenus Borax one pound, of Lapis Calaminars 
half a pound, of Sal-armoniack half a pound ; powder and mix them well , and make 
them up into Grains. 


Third way, 


Take common Powder ſix pounds,of Live Moles burnt in an Earthen Pot, of Veuw 
Borax half a pound, mix them as before, &+c. 


Fourth way, 


Take Salt-Peter ſix pounds, Sulphur eight pounds and a half , powder of the Se- 
cond Bark of Elder Tree half a pound , common decripitated Salt two pounds , make 
Cora Powder of theſe acording to the precedentorder, or accuſtomed method. 

To theſe known things, I ſhall add here a thing whereof you may make experience 
if you pleaſe, it being only taken from the Books of Authors , without any tryal 
made by me; which you may alſo find written in the natural Magick of John Baptiſts 
Porta, which is inour Engliſh Tongue, where he ſaith, that if you add burnt Paper 
in the Compoſition of Gun-Powder, or the double quantity of Hay ſeed well beaten, 
cheſe will rake away a greatpart of the ſtrength , and will hinder it from making fo 
great flame and noiſe. 

Some do ſay that the Gall of a Pike doth the ſame effeR, if it be mixed and mingled 
with the ſame; but we ſhall leave the belief of theſe things to the faich of ſuch Authors 
as have experimented the ſame, ; 

There 
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"Thereare ſome wiſe and knowing men in-this Art, attriby te the cauſe of this 
noiſe, or as ſome do expreſs it, this horrible noiſe, produced by a Cannon after the 
firing , not to the Powder , but to the beating and contulion of the Air 
which is inraged , or in a paſſion, by being fo furiouſly endeavoured to be ſtifled 
or choaked by a {trange and extraordinary movement, of which we have ſpoken more 
atlarge inthe former Chapter, where we treated of Salr-Peter, Yet in favour of the 
Sons of Art , we ſhall nevertheleſs give you theopinion of Scaliger, taken out of his 
his ffceenth Book, in his Exer. Exeter. againſt Cardan of Subtil. Exer. 25. 


Longe pejus illud cum ſonitus cauſam a bellicis machinis editi, attribius Sal Petre ; 
nam rerui/limu # in pulverem comminutun cavernulas amiſit. 


——— — —_—_—— 
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CHAP. XX. 


Lhe p:oof 92 Zryal of Gun-poWner, 


T is accuſtomary for men skilled in theſe Arts, to try Powder three ſeveral wayes ; 
| that is, by light, by touch, and by fire : And firſt, for the tryal by ſight , 
tis thus, | 

Ifthe Powder be too black, it is a manifeſt ſign of roo much humidity, or too 
much coal ; now if it contain too much, as you ſuppoſe, rub it upon white Paper ; 
fit black the Paper more than other good Powder ule to do, it is a lign there is 
more coal in it than ought : for ſuch Gun-Powder as is of a fair azure colour, or 
tlitle obſcure , ſomthing bordering upon red , is the belt lign , and the moſt aſſured 
etimony of good Powder. 

Secondly, Gun-Powder its goodneſs is known by the touch, in this manner, cruſh 
ſme Corns under your fingers ends, and if they ealily break and return to Meal with- 
outreſiſting the touch,or without feeling hard, you may aſſure your ſelf from thence, 
that your Powder hath in it too much Coal. 254; | 

If by preſling it a little hard under your fingers upon a (Mooth hard board , or 
upon a ſtone, you feel amonglt it ſmall grains harder vr more ſolid than the 
ret, which do in a manner prick the ends of the fingers, and do not yield to 
the finger but very difficultly, or hardly, you may infer trom hence that the Sulphur 
$not well incorporated with the Salt-Peter , and y conſequence the Powder js :not 
welland duely prepared. * 2230 {O19 co . - S 

You may draw infallible proofs or conjeRutes 'of the \goodnels' of Power by its 
burning, if after yon have made little heaps of Powder 'upon a clean and'eyen 
Table, diſtant one from another about a hands breadth ,”'you then pur fire to one of 
them only ; and if it rake fire alone, and burn all-away withonr lighting the orhers, 
and make a ſmall chundring noiſe, or make a white clear. ſmoak , and that ir riſe 
with a quickneſs , ſuddainly, almoſt imperceptible, and if itriſe in the' Air like a 
arcle of ſmoak , or like a ſmall Crown, this is an infallible fignthe Powder is good , 
and perfe&ly well prepared. _ | 

If after the burning of the Powder there remain ſome black marks upon the Table, 
- then ſignifies that the Powder contains roo much Coal, which has not been enough 

urn, | op | | 

If the board looks grealie, then the Sulphur and Salt-Peter is not enough cleanſed, 
ndby conſequence it retains much of their terreſtrial matrer and oyly natures which 
mere naturally conjoyned to their matters. If you'find ſmall grains,white and Citrine, 
t 154 teſtimony that the Salr-Peter is not enough cleanſed , and by conſequence it 

Ggg ret2ing 


=_ 
— Py —_— ———_—_— _ 4 -- = - - 
_ - 
— FR 
4 Pe - " = 
FT 


\ 
| 
| 


22 


The Compleat Gunner. 


— =_ 


retains much of its terreſtrial matter, and of common Salt , and belides, the Sulphur 
hath not been well powdered,nor ſufficiently incorporated with the two other matters 
of its Compolition., 

If two or three Corns of Gun-Powder be laid upon a Paper , diſtant about a f6q- 
gers bredth one from the other , and you put hre to them , it the fire be g9gg 
and ſtrong, they will fire at once, and there will remain no grolsnels of Brimſtone , 
or of Salt-Peter , nor any thing but a whice ſmoaky colourin the place where they 
were burnt , nor will the Paper be touched. If ſmall black knots, which will. burn 
downward in the place where proof is made , remain after firing , they do ſhew 
that the Gun-powder hath not enough of Peter, and thar it is of little force or 
{trength. 

Good Gun-Powder will not burn your hand , ifit be ſet on hire there. 

Gun-Powder that is very ſharp or eager in taſt, is not well purihed, and will turn 
moilt. 

Amongſt many ſorts of Powder, to know the beſt, make alittle heap of every ſor: 
at adiſtance one from another ; obſerving wel! when you fire each heap , which of 
themdoth ſooneſt take fire, for that which ſoonelt takes fre, ſmoaks lea{t and cleareſ 
and riſeth quickly up cloſe and round , and leaves little or no lign behindir , is the 
belt Powder. 

There are Inſtruments likewiſe invented for the tryal or proof of Powder 
which the moſt part of Fire-Maſters and Gunners are acculiomed to uſe , which are 
deſcribed at large by other Authors; therefore we (hall not here repeat the ſame. con- 
fidering likewiſe, that we have found by experience a great fallacy in the ſame for that 
one and the ſame Powder, in rhe ſame meaſure and quantities, hath raiſed the cover 9 
different degrees of height. 


CHAP. XXI. 


Lo foztifie weak PoWder, and amend that which | 


is [poiled, and b2ing it to1ts full ſtrength again; 
and to pzeſerve good Powder from decaying. 


V 'E, call ſuch Gyn-Powder weak, which hath much degenerated from its firſ 

ſtrength,and the force which it did acquire in its firſt preparation, as ſuchas 
hath raken wind, wet, or air; for theſe do diminiſh the quantity of Salt-Peter, and 
anally-ſeparate the Sulphur and Coal. 

There are two diffetent wayes that theſe accidents do happen ; that is, by being 
many years made, or lying in a moilt place long , for in 'time che Salt-Peter 
alters and ſeparates it ſelf, being naturally ſubjea to alter , and return into its firl 
matter ,. for Salt-Petef in its beginning or original being engendered of water, 
or of a certain Saline humour, no otherwiſe than other Salts are produced of their 
own proper Brines , doth at laſt, or inz long time, ſeparate it ſelf from the Coal and 
Sulphur, and ſo return to a Brine water again, as it was inthe original, and ſo aban- 
dons the other two matters that adhered to it , the Sulphur and Coals looſing n0- 
thing of their weight, ſeeing that no humidity that is attracted, can be able to diflolve 


, them; but rather by the contrary , the Coal doth attra& greedily , and becoms 


more ponderous. 
If for the reaſons aforeſaid you defire to repair and reſtore the ſtrength of Gun- 


Powder that begins to alter, or that hath quite loſt its force , its defes may Ve 
amended three ſeveral wayes, &c. viz. The 
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The firſt is thus, make a Lye of two parts of Aquavite, and one part of clarified 
Galt-Perer made into fine Powder, of good Vinegar made of good Wine half a part , 
of Oyl of Su!phur one eighth part , and as much Camphire diffolved in Brandy , 
theſe put rogerher, do make a Lixiviam , which mult be ſtrained through a large 
Strainer , and then with 1t you may amend your powder that is decayed , by moitt- 
ning it with the ſame , very often, and drying itby the Sun in Wooden Veſlels, and 
then putting it up in a dry place, free from any humidity or air , and then it will 
not in a long time again be damnihed. 

The ſecond way to repair Powder is thus,examine how much your Powder weighed 
when it was firſt put into the Cask or Barrel , then ſee how much it doth now weigh 
after 'tis damnified (ir being firſt dryed if ir chance to be wet) then ſee the difference * 
herween theſe two weights , and add ſo much Salt-Perer to your decayed powder, 
mix it well, and make 1t up into Corns again, and preſerve it as before, 

The third way to reltore the {trength of Gun-Powder, is ſuch as is moſt plain 
and commonly uſted amongſt the Powder-men , they put upon a Sale-cloath or ſmooth 
place or board, a portion of damnified Powder, to which they add an equal weight 
of that which is new made, and then with their hand or wooden Shovel they mingle 
tell togerher ; then they dry it in the Sun, and put it up into a Barrel again, and 
keepit in a diy and proper place. 

Yet there is another way mey be allowed, bur this is almoſt the ſame with making 
new Powder, and it isthus; Take what quantity of decayed Powder you pleaſe , 
putit into Earthen or Wooden Veſſels, pour upon the ſame three times ſo much hot 
zater, {tir it well about, and when it begins to be cold, or hath ſtood one hour or two, 
train the water away , and to the feces put more water, ſtirring it well about , then 
lt it ſtand and ſettle as before, and ſtrain it from the feces , this doa third time, and 
you will have drawn outall the Salt-Perer , put theſe waters in a clean Kettle, and 
boyl it away until ſo much be conſumed, as that a drop dropped upon a Stone or Iron 
docongeal , then pour it into ſome wooden Veſlel that it may congeal into Salt- 
ſerer ; and that water as remains, you mult boyl up again as before, and if need be, 
you mult in the boyling sKkum what riſeth on the top of the water. Having by this 
Art obtained the Salr-Peter out of the decayed Gun-Powder , you may according 
tothe proportions given inthe Compolition of Powder, mix it with its remaining Sul- 
phur and Coal, or treſh Sulphur and Coal, whichis better ; and after 'tis well mixed, 
Corn it according to the given Rules, then let it be well dyed, and pur up into dry 
Powder Barrels , and let it be conſerved in a dry place from Air or any Moiſture. 

Some do mend their Powder in this nature , they moiſten it with Vinegar or fair 
rater, beat it fine, and (ſiftitanddry it , and to every pound of Powder they pur 
one Ounce of Mealed Salt-Peter ; then moiſten and mix them well , fo that neither 
my be diſcerned one from the other , bur that they be perfectly incorporated , 
which you may know by cutting the Maſs with a Knife , or wo it : When itis 
well compounded, ler it be Corned in manner as we have before preſcribed. 

If your Compoſition of Powder be made up with 4qua vite , and ſo made up into 
great Balls, and well dryed in a Stove, or in the Sun, and pur into glazed earthen Pots, 
addcloſe covered , you may keep it as long as you pleaſe, for age will not decay it. 

There ought alwayes a care to be taken by Gunners or Fire-Maſters , or fuch as 
tave the charge of Gun-powder,to chuſe if they can ſuch places as are dry, and ſtand 
upon the beſt ground , free from dampnels of the Air or any water poſſibly coming 
near, Every Gunner, &c. ought to take care that his Barrel be turned upſide down, 
orany Carthredge ready filled ; for if the Powder attra& air , the Peter with the 
moilture it hath attraed, will in time ſeperate from the other matters, and ſink to 
the botrom ; ſo that the Powder in the upper par: will looſe irs ſtrength , which is 
prevented by turning and ſhaking them every fourteen dayes, and airing them atthe 
nn at convenient times. And as 'tis neceſſary a Gunner ſhould have Carthredges 

for preſent Service, thoſe ought alſo to be turned out and killed againevery four- 
teen dayes more or lefs, as the Gunner in his judgment fhall allow of. 
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CHAP. AAIL 


Of the property and particular office of every Ma- 


t:1ial in the Compoſition of Gun-poWwder. 


E ought infallibly to believe that Gun-Powder was not found out caſually, 
VvV or by fortune; bur invented by a true knowledge, and by reaſonable ſpe. 
culation in Natural Philoſophy ; conſidering that to this day no man hath oppoſed 
(notwithſtanding many perſons have made it their endeavour )) or could find any 
other Materials like unto theſe, or of ſuch a nature , which being well united and in- 
corporated rogether , they are able ro produce a hre fo vigorous , fearful, 
powerful , and above all , ſo inextinguiſhable that the whole Univerſal matter 
15 conſumed in a moment; which is the more to be believed , fince we make not 
much difficulty, particularly in this our Age wherein we live , to add many things 
co the invention of others, and that (as the Phylitians ſay) all that had a beginning 
doth paſs from imperfeRion to perfetion. Wedelire therefore it may be permitted 
(lince the Inventors have left us nothing in Writing) to propoſe here ſome Obſerya. 
tions of Speculative truths, drawn from Experiment , which have been made about 
the ſtrength , nature, effets , and Office of all the matters comprehended in the 
Compolition of Gun-Powder, as well of the particulars, as all made up into one 
body. ForlIbelieve , that having inſinuated into a perfet knowledge of the pro- 
perties, and the affections, as well ſpecificated as general, of all its Ingredients , 
no body more will fall intothoſe Errors which are too often committed in the Arr 
of Pyrotechny. wy” 
We muſt therefore know, that Gun-powder was not without reaſon compoſed of 
theſe three materials, to wit, Salt-Peter, Sulphur, and Coal , but to theend that 
one might remedy or ſupply the defaults of the others. And this is it which is eaſieto 
be comprehended in the effet of Sulphur , for this is naturally the very aliment of 
the fire , ſeeing it joyns withitſo willingly and freely, and having once taken fie, 
is molt difficult to put out , being no othervyiſe rightly than a flaming fire, or, to ex- 
preſs it better, a pure flame , and therefore hath an aptitude to enflame the Salt- 
Peter, by its aCtivity, morethanany other kind of fire. Burt as the Salt- Peter lighted 
doth go promptly into certain windy exhalations, it hath thereby ſuch a trength 
init, that it would by its ventolity put out the flame which the Sulphur \ath concei- 
ved, and by conſequence deny it ſelf of that which the Sulphur communicatethtoit; 
hereby you may ſee,if one had made a ſimple compoſition of theſe two things only that 
is, . of Sulphur and Salt-Peter compounded well together, if fire were then applyed. 
they would in truth 'be ſuddenly enflamed, but they would ſoon after go our , that 
is, the fire will not continue to the Conflagration and Conſumption of the whole mat- 
ter, thereaſon whereof we have given a little before. It was therefore by good rea- 
ſon adjudged, that Coal well dryed and powdered, being adjoyned to theſe two ma- 
rerials ina certain proportion, was an excellent remedy for the ſupplying of this de- 
fe, ſeeing that Coal isof ſuch a property and of ſuch a nature, that if it be he!dto 
the fire, it will ſoon light and be reduced to a fire without any flame ; And from 
hence it. comes to paſs,that the more ir is agitated by the Air,or by wind,the more the 
fire augments , and will not go out, but conſerve it ſelf until the matter that nouri- 
ſherh ic 15 totally conſumed, a little aſhes only excepted. From hence it. was conclu- 
ded that a Compolition made of theſe three Ingredients, ſuch as is our Gunpowder, 
will conceive fire, and will beconſerved, enflamed and conſumed unto the laſt Arome. 
For it is molt certain, that if we approach fre with it, the Sulphur which the fire 


extreamly loves is ſoon taken withit , and holdeth the ſame and introduceth it, not 
only 


— 
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only into the Salr-Perer, buthe coal alſo ar the ſame moment, without producing any 
fame. Now this fire (as we have ſaid before) cannot be ſuffocated by wind, but on the 
contrary is enflamed the more,and rakes new {trength by the agitation of the Air. And 
2s this Sulphur is a great neigbbour of the fire either wich or without flame, fo it 
cannot hinder ir from taking fire , and *tis the flame of the Brimſtone imbraces the 
$alt-Peter, and the Coal continues it. And by conſequence thele three materials 
joyned rogerher, and wel} incorporated, and then lighted,produceth a fire, until all its 
aliment and ſubſtance be univerſally conſumed and annihilated ; Yet there 

muſt care be taken that none of theſe ſubſtances haye any accidental defaults, cicher 

in humidity or diſproportion, either more or leſs, We will conclude then all that we 

haveſaid, that rhe true office of Sulphur in the Powder is to conceive the flame or re- 

ceiye the fire, and having received ir, to communicate it to the other matrers ; and 

that the Coal hath a particular care to retain and conſume it. and to hinder the fire 

(after it is once introduced by the Sulphur) from ſuffocaring or going our by any 

windy Exhalation and great violence cauſed by the Salt-Perer ; and laſtly, that the 
moſt notable and particular office of che Salt-Perer is to produce and cauſe a moſt 
yehement and powerful ventoliry or windy Exhalation. And in this which I have 
faid, lierh all che truth of the ſtrength, power and expullive motion and aftivity of the 
Gun-powder; and by conſequence Salt-Perer alone is the firſt and principal cauſe of 
[the admirable and aſtonillung Effets produced by Gunpowder ; and conſequent- 
ly, the two other materials are alliated with rhe Salt-Peter for no other end than ro 
make it break forth into fire and wind. For proof of this, if any one will make a 
Compoſition of Sulphur and Coal only, and with it charge a Piece of Ordnance, he 
will find that this will not move or thruſt out a Shot of Iron or any other metal, the 
reaſon of this weakneſs is ealie to be underſtood by our foregoing diſcourſe, becauſe 
theviolent expulſion depends abſolutely in the Salt-Peter , and in this only expullive 
faculty, and not in any ofthe other matters. Yea believe that one may prepare Gun- 
powder v ithout Brimſtone or Coal, rather than without Salt-Peter ; or that a man 
may without much difficulty prepare other matters , that the one may do the office 
of Sulphur in kindling the matter, and the other- that of Coal in Conſerving it and 
keeping ir without flame. But any other thing that hath ſuch hidden natural 
properties to cauſe ſuch a ventous Exhalation , ſo violent and capable to produte ſuch 
prodigious Effects, as Salt-Peter, may not be produced. 


CHAP. XXBL + 


how to prepare Eontmon Match andExtravzdina- 
rþ Match, that is ſuch as will render no Smoak 
no2 bad ſcent. : 


»s\ - 


Irſtthere muſt be made Cords of coarſe hemp, or rather of Tow, about the big- 
neſs of half your thumb, or a good finger in Diameter ; then take the aſhes of 
Oak, Aſh, Elm, or Maple, three parts, of quick Lyme one part, and make thereof 2 
Lye after the uſual manner ; which being done, add toit of the Liquor drawn from 
Horle.dung neatly ſtrained and, leaſurely exprimed through a ſtrainer, or linnen 
Cloath, rwo parts, of Salt-Perer 6ne part, and being all well-tnix'd, pur into a Cop- 
per your Mach Cords, and pour upon them your Z;xivinm; and thake a ſmall fire 
erthe ſame, augmentiag it gradually, Ho It be great , which 'you muſt keep 
= | 


boyling 
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boyling two or three dayes continually ; not boyling it dry, as ſome of our Writers 
preſcribe, but ſupplying it continually with freth Lixivium, for fear both Match ang 
Kettle burn for wang of Liquor z in the end having taken out the hre, take the Corgs 
out of the Liquor , and wring them hard in your bands, rubbing off the moiſture 
from them with a peece of Cloath, that comes forth in the wringing; then hang thei in 
the Air or Sun upon long Poles to dry, and when they are wel dryed, make them up 
in bundles, and carry them into a commodious place to keep for uſe. 

But to make Match that will never have bad ſcent nor ſmoak, you muſt pet a cer: 
cain quantity of red Sand, or Gravel well waſhed , and purged from all its filth , 
put it into an Earthen pot that is not varniſhed , then put into the pot uponthe 
Sand, your common Match, or any other made of Corron, or the like matrer, and 
coyle it in ſuch manner , that there be half a fingers breadth of interval between 
every coyl of the Match, to the end they may nor touch each other, bur that the 
Match in its turning or Coyles have its ſides equally diſtant one from the other ; then 
throw again upon that a good quantity of Sand, and coyl in the Cord again as be. 
fore : Continue thus your work until your pot befull, then cover the pot with a co. 
ver of the ſame earth , and cloſe well the joynts with Lute made of fat Earth that ng 
Air may enter; This being well and ſurely done, pur lighted coals: round about the 
pot, and let it ſtandin this poſture ſome time, then take it away and ler it ſtand un. 
til it be quite cold before you open ir, When 'tis perfectly cold, rake off the Cy. 
ver, pour out the Sand, and draw oug phe match for 'ris prepared, ang will burnas ye 


have ſaid. 


 ———_  —— ——_— > —  — 


CHAP. XXIV. 
Df the Square and Cube Roots, 


VE have alreadyin the Second Chapter of this Book ſhewn the way of mol- 
V ding and caſting peices of Ordnance; if well underſtood, you cannot be ig- 
norant in the way of Caſting Shot. Therefore to avoyd any thing that might be 
tedious or unneceſsary to the Students of this art, we will come to the molt ne- 
ceſſary things concerning Shot, that is, ſuch as every Gunner ought to know. Butbe- 
cauſe moſt of the propolitions depend upon the knowledg of the Square and Cube 
Roots, which many (though otherwiſe knowing in moſt common Arithmerick) do 
not underſtand, I thought it good therefore to ſhew the Extra&ion of the Square 
and Cube Roots after a very ealie way ; with the neceſſary propolitions in Gunnery, 
thereunto belonging. 


ST TL 3H # $ <6 Wi; 9.——-Roots. 
Squares and 7, 4. 9. 16. 25. 36. 49. G64. B81.-—— Squares. 
Cubes. 1, 8. 27. G4. 125. 216. 343. $12. 729.-— Cubes. 


The Extraition of the Square Root. 


Set down any number of figures as you ſhall think good, as, 2735716, rien be- 
gin at your firſtright hand figure that is at 6, and make a prick under it, and ſo along 
every other figure as uY may ſee here already done; ' and ſeeing the firſt prick to 


the left hand falls to be under 2, therefore ſeck* inthe Table above in the __—_ 
_- | quare: 


I — 
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Squares for this number 2, or the neareſt | 2” | 
number leſs, which here we find to - be XXYYX | quotient 
1, and over it we find the Rootto be 1, which LYYS FEE (1654 
mult be placed in the quotient , and likewiſe un- XLS Yo a (1654 
der the firſt prick to the lefr hand, then having P3p © # hk 
1 for a Diviſor, and 1 far the quotient, fay buc wy 2626 
the common Rule of Diviſion, 1 times 1 1s one, ” 82750 
1 from 2 and there remains 1; which ſent. over | 9924. 
the 2, then double the quotient and it makes 2, 7% ov .- I654 
which place berween che two firſt pricks tothe "qr ae... 
left hand that is under 7 ; then ſay how many þ fobs GOUT Ga ' © 2735716 


times 2 in 17; (here you mutt be very cautious | | 
not to rake too many) which here may be lix —_ 25 

times, place the 6 in the quotient as before, and under the ſecond-prick that is tnder 
3, and divide as before, then double rhe quotient which'is'now 16 and it makes 32, 
place the 2 betwzen the ſecond and third prick, viz. under 5, and the ; before it arider 
the 6,-ſo the 32 will (tand nader the 175 which.is abqye .'then lay how many rites 
3in17,which you will find to bz 5, placeir inthe quorient and under'the third prick; 
an] divide as before, always f-tcing the Reminder over the head of its proper fi- 
gures; then double the quotient again, which is now 165 and ic makes 4 30, place 
the o b2tween the ewo pricks as before, and place the figures before it to'rhe: left 
hand, as you fee above , an4 the firlt figure to the left will be z which ſtands under 
13; thenſay how many times 3 in 13, which will be 4, which place in the quotient, 
ind under the fourth or la{t prick, and divide as before ; ſo you will fin | no Remain- 
&r,which aſſures the number given to be a ſquare number. The proof of theſe is known 
by multiplying the (quare Root found in it ſelf (raking in the remains if any be) and 
it malt produce that given number, otherwile iris falſe. Note how many pcicks you 
have, and ſo many numbers mult che quortent conlilt of. 

If the number given be nor a true Square,chena fraRion will remain, which fra&ti- 
on you may find out the yalue thereof ro a teach, hundredth;or + thouſandrh parr; 7+. 
Doing thus ſer next to the right hand after che Sum propoſed, two, four, or ſix cy- 
phers, or more (for the more cyphers you put, the leſs is your Error) and every 
twocyphers will produce a frational figure more than the Integers belonging to the 
proper quotient, which are tenths, hundredrhs, or thouſand parts of a Unite, accor- 
ding to the number ofcyphers added, thar is, if you add two cyphers, then you find 
the renths ofa Unite 5c. But the Square Root being nat of ſo much uſe in Guane- 
ty, asthe Cube Root, we ſha!] proceed no farther to. Exemplifie the ſam2, ſuppo- 
lugit to bz done already in the Tre uife.of Military Diſcipline. 


—— 


The Exrtraition of the Cube Root. 


Begin ar your rigat hand, (as you did in Extraing the Square Roat} and ſec 
pricks under every fourth figure, that is, lexve two figures unprickt, or b:rween the 
pricks, and ſo proceed to the left, until you have done as here you ſee, 7 567873 2 


(the number of pricks ſhew the number of figures that will be in the quotient. 

Then ſee by the Table before in this Chapter the neareſt Cube to the numbers ſtan- 
dingover the ficſt prick to the right hand, which is75, I ſcarch inthe Table of Cubes 
and ind the nzare/t number to ic1n the Table of Cubss to bs 64, and irs Root 4,, which 
muſt befer downin the quitietit , and likewiſe irs Cube 64 under the prick, andif 
thar number doth nt amouar to ſo much asthe number ſtanding over the prick, then 
ſubſtraR ir from the ſame, and ſer the Remainder over head. 

Then criple the quotient, and that triple you mult ſer under the next number to 
tteright hand, before that prick where you did laſt end. 
Multiply chat tripled number by the quotient, and ſet i: dowa nader the firſt tri. 
ple, and that number let be your Diviſor. 
Hhbh 2 Ther: 
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| Then (as in common Diviſion) muſt yon look how many times the Diviſor inthe 
figurss.is ſtanding over them, and place that in the quotient. 
This done, Multiply your quotient by your Divitor; and ſet it under your 'Diviſor, 


with « Line berween,” * | 
Then multiply the laſt figure in the quotient by it ſelf, and then in the triple, and 


ſetthat figure under the former, one figure more to the right hand. 


Laſtly, Multiply the laſt figure cubically, and. ſet that Sum- alſo one figure to the 
Right hand; then add all theſe three multiplications together, and ſubſtrat it out 
of heures ſtanding over the firſt and ſecond prick, and the Remainder ſet oyer them, 

his done, again triple the quotient, and proceed exactly as before oc. 

If your number be not an exact Cube, bur ſome numbers remain whereof you de- 
ſire to find the exaRt frattion, that is as near as poſſible may. be, viz. roa tenth, hun. 
dredth, or a thouſandth part &c.To find the tenths add three cyphers,the hundreds 6 
cyphers, - the thouſands nine cyphers, at the Right hand of your figures, accordig to 
the direions given in finding the fraQtional of a ſquare, But thele Rutes being ſom- 
thing tedious to many men, we will for their encouragement and eaſe add a Table of 
Squares and Cubes whereby any man. may find, by inſpeiononly, the Square and 
Cube of any numbex .of Inches, and parts of an Inch, to tenth part, provided your 
number exceed not 100 inches, which will be found very neceſſary, and fave much 
labour, as will appear by the following Examples. But firſt we will preſent you with 


the Table it ſelf, 


nds "nes Fader A Table 
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A Table of Squares and Cubes, very uſeful foz the ſpee- 
dy Extracting of Square and Cube Roots , foz the 
Reſolution of Queſtions in Military Aﬀeairs : Whe- 
ther fo2 the Ozdering of Battalions,0? Gunnery, &c. 


a Ac R 
I I T 45 
2 4 8 46 
3 9 2 47 
4 16 64 « | 48 
5 *5 aw. 49 
6 36 216 5O 
7 49 343 Fl 
8 O4 F12 52 
9g 81 729 F3 
CCS Oe... . OR... 54 
i 121 1331 55 
I2 144- 1728 56 
I3 169 2197 $7 
14 196 2744 58 
ls 243 3375 59 
16 256 4096 60 
17 289 4913 61 
i} 324 5832 62 
9 361 6859 63 
20 40O 8000 64. 
21 441 9261 65 
22 484 10648 66 
23 529 12167 67 
4% 576 13824 68 
2 625 15625 69 
2 676 17576 70 
27 729 19683 71 
23 784 21952 72 
290 841 24389 73 
= LS: MED. 74 
3l 961 29791 75 
32 1024 323768 76 
33 108g 395937 77 
34 17156 39304 78 
35 1225 42875 79 
36 1296 46656 80 
37 1369 yoog3 81 
38 1444 $4872 82 
39 1521 F9319 $3 
ns noun 84 
41 1681 68921 85 
42 1764 74088 86 
43 1849 79507 87 
4 1936 85184 88 


Ac 


91125 
97336 
103823 
I 10592 
117649 
12 5JOOO 
13265FI 
140608 
148877 
157404 
166375 
175616 
185193 
195112 
205379 
216000 
226981 
238328 
250047 
262144 
274625 
287496 
300763 
314432 
328509 
343000 


357911 
373248 
389017 
405224 
421875 
438976 
456533 
474552 


493039 


512000 


OO — 


$31441 
551368 
$71787 
592704 
614125 
636056 
658503 
681472 
I 11 


| 


R 
89 


_Aq 
7921 
8100 


8281 


753571 
778688 
804357 
830584 


10303oOI 
1061208 
1092729 
1124864. 
1157625 
I 191016 
1225043 
1259712 
1295029 
1331000 
1367631 
1404928 
1442897 
1481544 
1520875 
1560896 
TGOIGT3 
1643032 


I771561I 
1815848 
1860867 
1906624. 
I953125 
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Then (as in common Diviſion) muſt you look how many times the Diviſor inthe 
figurss.is ſtanding over them, and place that in the quotient. 

This done, Multiply your quotient by your Divitor; and ſet it under your 'Diviſor, 
with a Line berween,” * | 

Then multiply the laſt figure in the quotient by ir ſelf, and then in the triple, and 
ſetthat figure under the former, one figure more to the right hand. : 

Laſtly, Multiply the laſt figure cubically, and ſer that Sum. alſo one higure to the 
Right hand; then add all theſe three multiplications together, and ſubſtra& ir ow 
of hgaxes ſtanding over the firſt and ſecond prick, and the Remainder ſet oyer them. 

his done, again triple the quotient, and proceed exatly' as before &&c. 

If yoyr number be not an exact Cube, bur ſome numbers remain whereof you de- 
ſire to find the exa@t frattion, that is as near as poſlible may. be, viz. roa tenth, hun. 
dredth, or a thouſandth part &c.To find the tenths add three cyphers,the hundreds 6 
cyphers, - the thouſands nine cyphers, at the Right hand of your figures, accordigg to 
te degions given in finding the fractional of a ſquare, But theſe Rules being ſom- 
thing tedious to many men, we will for their encouragement and caſe add a Table of 
Squares and Cubes whereby any man. may find, by inſpetion only, the Square and 
Cube of any number .of Inches, and parts of an Inch, to-a tenth part, provided your 
number exceed not 100 inches, which will be found very neceſſary, and fave much 
labour, as will appear by the following Examples. But firſt we will preſent you with 


the Table it ſelf. 


I 
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A Lable of Squares and Cubes,very uſeful fo2 the ſpee- 
dy Extracting of Square and Cube Roots, foz the 
Reſolution of Queſtions in Military Aﬀairs : Whe- 
ther foz the Ozdering of Battalions,02 Gunuery, &c. 


T2 


Ac 


91125 
97336 
103823 
I 10592 
117649 
125OOO 
13265FI 
140608 
148877 
157404 
166375 
175616 
185193 
195112 
205379 
216000 
226981 
238328 
250047 
262144, 
274625 
287496 
300763 
314432 
328509 
343000 


357911 
373248 
389017 
405224 
421875 


| 


R 


Ac 


704969 


_729000 
753571 
778688 
804.357 
830584 
857375 
884736 
912673 
94.1192 
979299 

I 000000 

103030I 

1061208 

1092729 

1124864. 

1157625 

I191016 

1225043 


1367631 
1404928 
1442897 
1481544 
I520875 
1560896 
TGOIGT13 
164.3032 


I77156qI 
1815848 
1860867 
1906624 
I953125 


2248291 
2299968 


» » , 


30 
R Aq Ac R Aq_ SF R _Aq ba” Ac 
133- T7689 - 2352637 | 18 34969 6539203 241 $881 13997521 
134 17956 2406104 188 35344 6644672 242 58564 14172488 
155 18225 2460375 i189 35721 6751269 243 59049 14348907 
136 18496 2515456 I90 36100 G685g0co0 244 59536 14526784 
137 18769 . 2571353 191 36481 6967871 245 O0co25 14706125 
138 19044 2628027 192. 36864. - 7077888 246 00FI6 14886936 
139 19321: - 2685619 193 37249 © 7189057 247 61009 15069223 
140 I9600 2744000 I94 37636 7301384 248 G1504 15252992 
141 19881 | 2803221 195 38025 7415875 249 62001 15438249 
142 20164 2863288 196 38416 7529536 IO 62500 15055000 
143 20449 2924207 197 38809 © 7645373 251 63001 15813257 
144 20736 2985984 198 39204 7762392 252 63504 16003008 
145 21025 3048625 I99 39601 7880599 253 64009 16194279 
146 21316 3112136 200 40000 © 8000000 254 64516 16387064 
i147 21609 3176523 201, 40401 B$120601 255 65025 16581375 
148 21904 3241792% | 202 go804 8242408 256 055369 16777216 
149- 22201 3307949 | 203 41209 - 8369421 257 66049 16974593 
150 22500 337590 | 204 41616 B4q89664 | 255 00564 17173512 
151 22801 3442951 205 42025 © 8615125 259 67081 17373979 
.I52 23104 3511808 206 42436 B741816 260 676CO 17576000 
153 234099 3581577 207 42849 ' "8869743 261 68121 177795gr 
154 23716 3652264. 208 43264 8998912 262 68644 17984728 
IF5 24025 3723875 209 43681 '9129329 263 69169 18191447 
156 24336 3796416 210 441Co ., 9261000 264 , 69696 18399744 
157 24649 3869893 211 44521 - 9393931 265 70225 1860g625 
158 24964 3944312 212 44944. ' 9528128 266 70756 18821096 
'I59 25281 4019679 213. 45369 9663597 267 71289 19034163 
160 25600, 4096000 214 45796 © | 9800344 268 71824 19248832 
161 25921 4173281 | 215 46225* 9938375 | 269 72361 19465109 
163 26244 4251528 || 216 46656. 10077696 | 270 72900 _ 19683000 
.163 26569 4330747 217 47089 TO218313 271 73441 19902511 
164 26896 4410944 218 47524 10360232 272 + 73984 20123648 
165 27225. 4492125 219 47961 © 10503459 273 74529 22346417 
166 '27556 4574296 220. .4$400 710648000 274 75076" 20570824 
167 27889 4657463 | 25; 49841. 30704861 || 275 75625 20796815 
163. 28224 4741632 222 49284 10941048 276 76176 ' 21c24576 
169, 28561 "4826809 | 2, 49729 1to89g67 | 277 70729 21253933 
120 ' 28900" . 4913000 224 $0176 11239424 278 77284 21484952 
171 29241 _y$OOO2II 225 50625. 11390625 279 77841 21717639 
I72 29584 ,$988448 | 226 51076 11543176 | 289 78400 21952000 
173 29929. . $177717 227 $Fly529' 11697083 281 78961 22188041 
174 30276 $268024 | 228 521984 11852352 282 79524 22425768 
I75 30625 ' 5359375 229 52441 Y2008g89 283 80089 22665187 
176 30976 | 5451776 239 $2900' 12167000 = —_ 22906304 
177 31329 $545233 221 61 12326201 265 OI225F' 2314905 
- 178 3 1684. $639752 = ——_ EE 286 81796" 23393656 
179 32041 5735339 | 233 54289 12649337 287 $2369' 23639903 
259 32460 , 9932000 | 234. $4756 12812904 | 288 Bagy4- 23887072 
181 32761 - 5929741 235 . 55225 . 12977875 289g 83521 24137569 
182 33124: 6028568 | 236 55696 13144256 | 299 84100 24389000 
183 33489 6128487 237 56169 13312053 291 $4681 24642171 
184 33856 6229504. 238 56644 13481272 292 $5264 24897088 
I8g5 34225 6331625 239 57121 13651919 293 85849 25153757 
186 34596 6434856 240 57600 13824002 294 $6436 25412184 


| T be Compleat Gunner, 


lo8900 
TOgF6l 

110224. 
110889 
ITI556 
112225 
112896 
113569 
11424+ 
114921 

115600 
116281 
116964. 
117649 
118336 
I19025 
119716 
120409 
121104 
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— 


31 


Ac 


25672375 
25934336 
261980 

26463592 
26730899 
27000000 
27270901 
27543608 
27818127 
28094464- 
28372625 
28652616 
28934443 
29218112 
29503629 
29791000 
300802 31 
30271328 
30664297 
30659144 
31255875 
31554496 
31855013 
32157432 
32461759 


32768000 * 


3307616T 
33386248 
33698267 
34012224 
34328125 
34645976 
34965783 
35287552 
35611289 
35937000 


— -— 


36264691 


36594368 ' 


36926037 
37259704 
37595375 
37933056 
38272753 
38614472 
38958219 
39304000 
39651821 
40001688 
40353607 
40707 584 
41063625 
414217 36 
41781923 
42144192 


= OO AO TOO I OE ooo 


R 
349 
350 
357 
352 
353 
354 
355 


I'232O01 
I 23904 
124609 
125316 
126025 
126736 
I 27449 
128164. 
128881 


141376 
142129 
142884. 
143641 
144400 
145161 
145924 
146689 


' 147456 


148225 
148996 
149709 
150544 
IF1321 
I 52100 
Iy288r 
153664 
I 54449 
155236 
156025 
156810 
157609 


158404 


I 59201 
16900090 
160801 
161604 


_ 
42508549 
42875000 
43243551 
4.3614 _08 
43986977 
44361864 
44738875 
45118016 
45499293 
45882712 
46268279 
46656000 


47045881 
47437928 
47832147 
48228544 
48627125 
49027596 
49430863 
49836032 
50243409 
50653000 
$1064811 
51478848 
S1895117 
$23130624 
$2734375 
$3157376 
53582633 
94010152 
$4439939 


54872000 


55306341 
55742968 


56181887 


5662 3104- 
57066625 
$7512456 
57960603 
58411072 
58863869 
593 19000 
$9776471 
60236288 
60698457 
61162984. 
61629875 
620991 306 
62570773 
63044792 
63521193 
64000000 
64481201 
64964808 


64 2 


—— 


172225 
173056 

173889 
—_ 24. 
175561 
I704-00 
177241 
178084 
178929 
179776 


A Oe AO 


AC 


65450827 
65939204. 
60430125 
6692 3416 
67419143 
67917312 
68417929 
68921000 
6942653T 
69934528 
70444997. 
70957944- 
71473375 
71991296 
T2F11715 
73034632 
73560059 
74088000 


74618461. 
75151448 
75686967 
76225024. 
76765625 
77308776 
77854483 


\ 78402752 


78953589 
79507000 
89062991. 
80621568 


. 81182937 
- 81746504 


82312875 
82881856 
ack 1 
840276 

84604519 
85184000 


— — > AE— 
85766321 


197136 
198025 
198916 
199809 
200704 
201601 
202500 


203401 
204-304 
205 209 
206116 
207025 
207930 


, 86350 


88 
86938397 
$7 52030 
88121125 
88716536 
$9314623 
8991 5392 
90518849 
91125000 
91733854 
92 34549 
92959077 
9357 6664 
94196375 
948183846 


Aq 
208849 
209764 
2106871 
211690 
212521 
213444 
214309 
215296 
216225 
217156 
218089 
219024 
219961 
220900 
221841 
222784. 
223729 
224676 
225625 
226576 


22749 


228484 
220441 
£30409 
231361 
232324 
233289 
234256 


255025 
256036 
257049 
258964. 
259081 
260100 
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96071912 
96702579 
_973 36000 
97972181 
908611128. 
992 52847 
99897 344 
100544625 
IO1194696 
101874563 
102503232 
103161709 
10382 3000 


104487111 
105154048 
105823817 
1064.964-24 
107171875 
107850176 
108531333 
109215352 
109902239 
I 10592900 
111284641 
111980168 
112678587 
113379904. 
I14084125 
114791256 
115501303 
16214272 
I16930269 
117649000 
118370771 
119095488 
I19823157 
120553784 
121287375 
122023936 
122763473 
123505992 
124251499 
I2FOOOS00 
I257FIFO1 
I2650G008 
127263527 
128024064. 
128787625 
129554216 
130323843 
I 31096512 
131872229 


123651000 | 


R 
F1I 
FI2 
J13 
514 
JI$ 
516 
517 
518 
519 
F20 
$21 
22 
J23 
$24 
525 
526 
$27 
528 
529 
530 
$31 
332 
$33 
534 
535 


Aq 
261121 
262144 
263169 
264196 
205225 
266256 
267289 
268324 
269361 
270400 


277441 
272484. 
273529 
274576 


297025 
298116 
299209 
390304 
391491 
302 FOO 
303601 
304704. 
305809 
306916 
308025 
309136 
310249 


311364 


312481 
313600 
314721 
315844 
316969 
318096 


Ac 


ym. 


133432831 
134217728 
I 35005697 
I 35790744- 
136590875 
137388096 
138188413 
138991832 
139798359 
410608000 
141420761 
142236648 
143055667 
143877824 
144703125 
145531576 
146363183 « 
147197952 
148035889 
148877000 
149721291 
I 50568768 
I51419437 
152273304 
153130375 
I 53990656 
154854153 
155720872 
156590819 
157464000 
158340421 
I 59220088 
160103007 
160989184. 
161878625 
162771336 
163667323 
164566592 
165469149 
166375000 
167284151 | 
168196608 
169112377 
170031464. 
170953875 | 
171879616 
172808693 
173741112 
174676879 
175616000 


176558481 
177504328 


178453547 
179406144 


Ac 


PO —— 


189362125 
181321496 
182284263 
183250432 
184220009 
185193000 
1 8616941; 
187149284 
I 881 32517 
189119224 
190109375 
I91I102996 
IQ: I00033 
193100552 
194104539 
I95112060 
196122947 
197137368 
198155287 


I991 76704 
200201625 


201230056 
202262003 
203297472 
204336469 
205379000 
206425071 
207474688 
208527857 
209584584 
210644871 
211708746 
212776073 
213847192 
214921799 
2 16000000 
217081801 
218167208 
219256227 
220348864 
221445125 
222545016 
223648543 
224755712 
225866529 
226981000 
228099131 
229220928 
230346397 
231475544 
232608375 


23 3744896 


234885113 
2 36029032 
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Aq 
383161 
384400 
385641 
386884 
388129 
380376 
390625 
391876 
393129 
394384 
395641 - 
396900 


398161. * 


399424. 


© 4oO689 


442225 
444889 


450241 
451584 


Ac 
237176659 
238328000 

23944 3061 
240641 848 
241804367 
242970624 
244140025 
245314376 
246491883 
247673158 
- 248858189 


250047000 p 


251239591 
_ 252435968 
253636137 
2 54840104. 
256047875 
257259456 
258474853 
259694072 
260917119 
262144000 
263374721 
264609288 


265847707 
267089984. 


. 2683 36125 


269586136 
270840025 
272097792 
273359449 
27462 5000 
275894415 
277467808 
278445077 
279726264. 
281011375 
282300416 
283593393 
284890312 
286191179 


2 87496000 


288804781 
290117528 
291434247 
292754944 
294079025 
295408296 
296740963 
298077632 
299418309 
300763000 
302111711 


303464448. | 


| 


R 
673 
674 
675 
676 
677 
678 
679 
680 


UTE OO UG TCI—— _——_—_—_— — 


— * 


452929 
454276 


Ac 


3048:1217 
306182024 
307546875 
30891 5776 
310288733 
311665752 
313046830 
314432000 
315821241 
317214568 
31861.1987 
32001 3504. 
321419125 
322828856 
324242703 
325660672 
327082769 
328509co00 
329939371 
331373888 
332812557 


334255384 


335702375 
337153536 
338638873 
339068392 
341532099 


- [343000000 


\344472T01 
' 1345948408 


347428927 
34891 3664 
2625 


351895816 


353393243 
35489491 2 
356400829 
357911000 
359425431 
360944128 
362467097 


303994 344- 


365525875 
367061696 
368601813 
370246232 
371694959 
373248000 


374805 361 
376367048 
37793 39067 
379503424 
381078125 
382657186 


Kkk 


R 


534301 
535821 
537289 
538756 
54022 

541696 
543169 
544644 
J46221 
5476co 


549081 
550564 
552049 
553536 
555025 
556516 
558009 
559504 
561001 
5625co 


564001 
565504 
567009 
568516 


570025 " 


571536 
573049 
574564 
576081 
577600 


Ac 
384240592 
385828362 
387420499 
389017000 
390617891 
391223168 
393832837 
395446904 
397065375 
398688256 
4003ZIFFF3 
401947272 
403583419 
405224000 
406869027 
408518488 
410172407 
411830784 
413493625 
415160936 
416832723 
418508992 

20189741 
421875000 
423564751 
425259008 
426957777 
428661064. 
430368875 

432081216 
433798093 
435519512 
437245479 
438976000 
44070108x 
442440728 


_ 444184947 


44593 3744 
447687125 
449445096 
451207663 
452974832 
454746609 
456533000 
458314011 
460099648 
461889917 


463684824. 


465484375 
46728857 

469097433 
470910952 
472729139 
4745 520c8 


34 | The Compleat nin 


R Aq Ac R Aq Ac FR. a. Ac = 
87 Gopo6i 476279541 | 835 697225 582182875 | 88g 790321 70259539 | k 
782 611524 478211768 | 836 698896 584277056 | 890: 792100 704060000 943 
783 613089 48coq8687 | 837 700569 586376253 | Sgt 793881 70724791 | 
784 614656 481890304 | 838 / 702244 588480472 3928 795664 709732258 | 5 
785 616225 483736625 | 839 703921 590589719 | 8&gz 997449 712121gx7 (40 
786 617796 485587656 | 840 705600 592704000 | 8gg 799236 71451 947 
787 619369 . 487443403 | &41 907381 ' 594823321 | 8gy Solozs 716917378 946 
788. 620944 489303872 | 842 708964 596947688 | 896 8oz8i6 71932316 | 99 
789 622521 491169069 | 842: 710649 599077107 | 8g7 B8og6og 72173427; | 99 
790 624100 493039000 | 844 712336 601211584 | 898 506404 724150799 | gg! 
791 625681 494913071 | 845 714925 603351125 | 899 SoB8zor 72657266 | 92 
792 627264 49679388 | 846 715716 605495736 «| g00 Bi0099 72900000 ff 953 
793 628849 498677257 | 847 717409 607645423 | got B11801 731452701 954 
794 630436 500566184 | 848 719104 Gog8oolgg | goz 813604 73387088 | 
795 632015 502459875 | 849 720801 - 611960049 | goz 815409 736314327 « | * 
796 633616 504358336 | 850 722500 614125000 g04 B$17276 738763264 997 
"97 635209 506261573 | 851 924201 616265051 goes BSLigo2s V41217625 958 
798 636804 yo8169592 | 852 725904 618470208 | 906 820836 743677416. 
799 63840r 510082399 | 853 727609 620650477 | 997 822649 74614264; 
80 640000 512000000 | 854 929316 622835864 | 908 824644 748613312 
$01 641601 513922402 | 855 731025 625026375 | 909 $26281 7y108g42g 
$02 643204 FI5 $ | 856 732736 627222016, | 910 828100 733371000 
$03 644809 517781627 | 857 734449 629422793 | gi: 829921 750058631 
804 646416 519718464 | 858 736164 631628712 | g12 831744 758550528 
805 648025 521660125 | 859 737881 633839779 |: 913 833569 761048497 
806 649636 523606616 | 860 739600 636056000 | 914 835396 763551944 
807 651249 525557943 | 861 741321 638277381 | g15 837225 766060875 
808 652864 $27514112 | 862 743044 640503928 | 916 839056 768575296 
80g 654483 529475129 ©| 863 744769 642735647 | 917 840889 771095213 
110 656100 531441000 | 864. 746496 644972544 | 918 842724 773620633 
$11 657721 533411731 | 865 748225 647214625 | 919 844561 776151559 
812 659344 535387328 | 866 749956 949461896 | 929 846400 778688009 
$13 660969 537367797 | 867 7589 651714363 | 921 848241 781229961 
$14 662596 539353144 | 868 753424 653972032 | 922 850084 783777448 
$15 664225 $41343375 | 869 755161 656234929 | 923 By1929 786330467 
816 665856 543338496 | 870 756900 658503000 | 924 853776 788889024 
817 667489 545338513 | 871 9758641 660776311 | 925 855625 791453125 
818 669124 547343432 | 872 760384 663054848 | 926 857476 794022776 
819 670761 $49353256 | 873 762129 665336617 | 927 859329 796597983 
820 672400 551368000 | 874 ' 763876 . 667627624 | 928 861184 799178753 
821 674041 $$53387661 | 875 765625 669921875 | 929 863041 Bor76obg 
822 675684 555412248 672121376 | 939 864900 804357000 
$23 677329 $57441767 | 877 769129 674526133 | 931 866761 806954491 
824 . 678976 559476224 | 878 770884 676836152 | 932 868624 B80py57568 
$25 680625 561515625 $79 772641 679151439 | 933 870489 812166237 
= pe le one 880 774400 681472000 934 —ides gen 
27 683929 565609283 gQggr 776161 68 t | 935 $74225 817400375 
8.8. 685584 $67663552 gg2 —_— 683797841 936 876096 820025856 
829 687241 $09722739 gg, 779689 688465387 | 937 877969 822656953 
830 688000 571787000 gg, 281456 690807104 | 938 879844 825293672 
$31 690561' 573856191 B85 783225 693154125 | 939 881721 827936019 
$32 692224 $75930368 886 784996 695506456 | 942 883600 $30584000 
833 693889 $78009537 887 786769 697864103 | 941 885481 83323762! 
$34,_695556 580093704 ' 888 788544 700227072 | g42 887364 835896885 
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I. 
© 
Wu 
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Ac | R Aq . Ac | 
838561807 | 963 927369 893956347 
841232384 | 964. 929296: 895841 344 
843908625 | 965 931225 898632125 
846590536 | 966 933156 901428696 
849271123 | 967 935089 9042319697 | * 
851971392 | 968 937024 907039232 
854670349 | 969 , 938961 909853209 


860085351.| 971 942841 915498611 
862801408 | 972 944784 918330048 |- 
865523177 | 973 946729. 991167317 |-- 
868250664 | 974 948676 924010424 |, 
870983875 '975 950625 926859375 
873722816 976 952576 929714176 | 
876467493 977: - 954929: 932574833 / 


879217012 | 935441354 

881974079 | 938313739} 

884736000 | 980 |-roo0 :' 2060060 1000000000 
$875036$1 \C- WY 115 WL "ir hg ſe 

890277128 j 1:21 212 ci 
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l -— R —— a 
pt. A | you 
_ *C, © h , 
| doke hey ES H-: AP: h ' XXV. | rd 

_ 6 ts: 2, 
ECAKO 100 - The Uſe of thels Lablesin m Gunnery : 
Noel in i -QEST-: L WS oIEe2 3 ob | 
1---: _ Bp knowin gut ny ole Shot/ls | x 
es or being boty otoneand the } ng 
_—_— wr, 6nd 
4 >—I4 ; 4 whe 
| oo | « weknow-nor, wemnſ har in Diamerer likewiſe, which Ph 
2 \ 1 ble 
—_—_ —_ : Burif hint Diear ere hd . 
Ts * wichrhem. Thefaſhian apſum ofrabing he Digmeer o a 1 
in the figure following. ; 1000940 2 WP fe <0. $0 - 


If an Iron Shot of 4 Inches Diameter 
weigh 91. what ſhall a Shot weigh whoſe 
Diameter is twice as much , that 1s, 8 1n- 


ches. 


Cube each Diameter, then multiply the 


Cube of the Shot whoſe weight is requited 
by the Diamete+ of the given Shot, and 
that Sum divided by the Cube of the kaom |} , 
Diameter, th quotient is the Diameter of I *# 
the Shot required. -\ 
G Kt! 
i of | ta 
Example. 
Inch. L Inch. 
4 weigh 9 what 8 Anſwer G.. £x.{:4. 
Fl gi2 B8 4.&& (972 Theweight of the Shot of 
—_— CY 4 8 Inches Diameter, 
16 18 64 & She 
$4 «459 8 | 
IR 6, 
64 4608 512 the 


This queſtion may alſo be performed by the former Table of Cubes, if you ſearch 
Di the Collum of Roots until you find your Diamerers ina right Line with the ſame 


I © 


T Rea 


>= BAS 


of 


ch 


-. 


Uifference in the work, 


——_— —_— _ 


T be Compleat Guaner | 


HINT "Bt EPI 
nader the word Cube, you will find the Cube anſwerable to the number given, thus 
you will find the Cube of 4 to be 64, and of 8$robe5i2, and this 512 multiplyed by 
the weight of the known Buller, viz. 9 /.it makes 4608, which divided by 64, gives 
he weight of the Bulletrobe 72 1. which was to be known. 


QUEST. IL 


«owing the Diameter and weight of one Shot , tofind the 
Diaineter of a Shot that weigheth twice as much. 


Suppoſe the known Shot was 4 Inches Diameter, and weighs pound, and it anda 


required ro find the Diameter of a Shot, whoſe weight is rwice as much, that is #8; ' 


$nd the Cube-Roor of each Shots weight, chen multiply the Diameter of the Shot 
whoſe weight is known, by the Cube of the Diameter of the Shot whoſe weight is 
ired ; and that Sumdivided by the Cube of the Diameter of the known Shot and 
thequorient is the Diameter agpiene. Example. By che former Rule, orby the Ta- 
hle,the Cube of the pounds will be found to be 2,08,and che Cube of 18will be 2,62; 
now multiply this laſt number by 4, and it makes 9, 48, which divided by 2, o8 will 

ve in che quotient 5,03 for the Diameter required. | 
This quelition may _ ealily be wrought by the Line of numbers, thus, divide the 
ween 9 and 1 ems cdidecis will reach from 4 In- 


ches to 5,03-Inches, the Diameter required, 
QuesY m. 
pow the fdzmerqueſtion may be Reſolved Geometrically, '* 


. 


wo you a Buller twi ighr of the leſſer Diameter. 

This work may be proved Arihmetically thus; the Diameter of the leſſer Buller 
$4 Inches,” rhe Square thereof 16,., which bej doubledis 32 z andthe ſquare Root 
of this 32 is 5,65, and ſq much is the Niameter of the greater Buller, which wei 
8]. There here a diffgrence berween this way and the farmer, bur this way 
sthe moſt true; not butthar both, Rules are true in themſelves , bur the former de- 
ending upon finding the Cube Roots, which cannot be found much more exaQer 
than what I have done, and fo working by rhem, and they not beingexaR, cauſes the 


QUEST. IV. 
bow to find the Diameter foz the Weight of any Shot afligned, 
per a Shot of 27 |. be 6 Inches Diameter, how many Inches Diameter is a 
Shot of 64. /. ; 
Find the Cube of 64 in the Table, and it will bs found to be4 ; which m y by 


6, and itmakes 24; which divided by z, the Cube of 27, and it gives 8 for 
heDiameter of the Shot or Buller which was required. 


L1I QUEST. 


T be Compleat Guuner. 
QUEST. -+V. 


DW this Qurfrion ntay Grometrically be reſolved. 


Mr. Gunter in his firſt Book, Setion'4.. hath ſhewed how to make a Line of Solids 
on his Se&or ; but this Rule ſhews us the proportion of the Diameters in Weight, ha. 
wing a Shor of one pound, two pounds, three pounds weight of Metal, or ſtone, &c. 
For if the given Shot'be one pound, divide the diameter of that Shot into 4 equal 
parts, and's ſuch parts will make a Diameter of a Shot of the ſaid Metal, as is Propoled, 


that ſhall "ore juſt rwice as much. And divide the Diameter of a Shot that weighs * 


juſt rwo,pounds. ingoſtyen equal parts,and eight ſuch parts will make the Diameter of 
aSbot of '3 pounds weight., And Divide the Diamerer of a Shot of 3 pounds, intg 
10:equal parts, ' andc1 1 of ſuch parts will give a Shot of 4 pounds weight. And gi. 
videaiShor of 4 pouttds weight into 13 parts, and 14 ſuch parts will anake a Shoy gf 
x pountls in; weight.! And divide the Diameter ofa Shot of 5 pounds weight, into 16 
equal, parts, 15:1uch -parts. will- make « Diameter of a ſhort chat will weigh 6 

«| 'And/ſo'dividing the Diameter 6f a ſhot 6 pounds weight inro 19 equal parts, 
and 40-ſuch parts will make a Djameter of a ſhot that will weigh 7 pounds. Thus 
dividing each next Diameter into threeequal parts more thanrhe next ]efs Diameter 
whs: divided inro,, and with one part added ro the Djameter of a* ſhor it will weigh 
;aſt,one pound more, . and fo may proceed infitiitely. 


A ſecond way 6. this work. 


Find exactly the Diameter of a ſhot Whoſe weight is juſt one pound, then deſcribe 

a Circle whoſe Diameter ſhall be. equal chereunco , and divide & into. four equal 

Parts, at abca; amd draw the rwwo Diameters a c and 4b croſling the Center, and 

then take the diſtance 4 cin your Compaſles, and lay it off from e ts 2,and this will be 
R aanll. Ro - 15 *<2*f 


a ſhot of. two powids weight, ': .:- [14 " 
Then take the diſtkidoe & 2, in you Carey and ſet ir off from e to 3, ſowill 
thar diſtance be:rhe Diameter of 3 [ſkqr-of chree'pounds weight ; and 16 you may 


procece iti the fame manner at your pleaſure; as youty ty the projettion. 


nll aiTl ado Jo nhgth es £ 12"? "Likewiſe having the Diameter of a Shot 
00/1 v.14) - poking” | ' © ofany weight, the double of the Diameter is 
the' Diameter of a Shot that. weighs eight 
rimes as, much, ' So that if a Shot of four 
Inches Diameter weigh nine pounds, a Shot of 
eight inches Diameter will weigh ſeventy two 
' pounds; as you may ſee by this following 
Table of the weights of Shot. | 
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QUEST. VI. 


3a Shot of three Inches anda half weigh fir pounds, what will 
a Shat of ieveit inches and three quarters weigh. 


You may for 3! put 3,50.. aft} for 73 put7, 75. then you may Cube them the 
common way ; then multiply the ſecond by the third number,and divide by the fi:i, 
the Quotient gives the content. 

You may more eaſily work it by the Table of Cubes aforegoing; that is, againſt the 
Root 3, 50. youwill ficd its Cube ro be 42,875; and againſt the Root 7,75. you 
will find ics Cube tobe 46, 548. and this multiplyed by 6, and divided by 42, 875, 
will leave 65, 14. that is 65 pounds and 4, parts of a pound. In this nature may 
anv Fractions be wrougltt, even as eaſie as whole Numbers, eſpecially if you reckori 
your Fractions the Decimal way , or bring them into Decimal Fractions by Re- 


duction. -- 
QUEST. VII 


The Propozilons between Bullets ofJron and Bullets of Lead 
02 Stone, that is, by knowing the Weight of an Jron Shot, to 
fi1d he CWe1ght of a Shot of the ſame Diameter made of Lead 
02 Skons- 4+ « 52 9. 


The Proportion between Lead and Iron is as 3 to'2, fo that a Shot of two pound of 
Iron is the ſame Diameter asa Shot of 3 pounds of Lead. . ; 


. 'Example. 


If a Shot of Iron of 3* Tnches Diameter weigh 6 pounds,. what will a Shotiaf 
Lead of the fame Diamerer?- VN.O! "H: þ | nib” 
For 34 Inchespar 3, 5, andMay, if 2 give 3, 9, what will 3 give? * 


35 « 
ined ."x(1 
., _4 þ '15 XYoy $27 pounds, ic (| 
3s. F 6s =: © XA NO! 4 YC) | 
: F® ” an RAY. © Gln (} , ' | TS ' 
OO; bs : 11D ? | , . | 


This 52+ pounds is the weight of a Shot of Lead of 3 Inches and a half Diameter. 

The proportion between Iron and Stone is as 3 to 8, fo that a Shot of 12 pound of 
tone is as big, or the ſame in, Diameter, as tbe like Shot of Iron that weighs 32 
poupds, but ſome ſay the proportion between Marble and Iron is as 15 to 34. 

A Bullet of Lead to the like of Marble is in proportion as 4 to 1. 
. The proportion betweenLead and Braſs is as-24-isto 19, 

The proportion between Iton and Lead, as ſame ſay, isas 19 to 28. 

The proportion berween Tronged Braſs is:35 16 to 18, | +, | 

By theſe Rules we may Calcnlate 3 Table very calily, to know if an Iron Shot be 
wanting and a Shot of any of the other metals ro be had, what height and weight 
either Shot of Lead Braſs orRone. pughtio þe,,t0 bi aoy ph of Ordnance; and by 
the ſame cacthod: we tave hore Calculated n Table, Ke cf ſiew the weight ofany 
Shot of Iron, Lead or Stone, from 2 Inches to 9 Inches. 
This is worthy to be obſerved, that you ought not to have ſo much Powder to Load 


Piece that mult diſcharge a Marble Shot, as an Iron Shot ; but the proportion muſt 


abated as the proportions between Stone and Iron doth allow of. 
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A Table of the Diameter and Weight of all ſuch 
Shot as are generally uſed in England, from one 
tocight Jnches Diameter , With the length of 
every Piece fitting to carryfuch a Shot. 


® =PhPENASYEFBE-E:; 

[RMS MEDESELZ SE AFL 

The Names of the Pieces | B| 51521 Ah 53 2 ? 1k S 
of Ordnance. a 2/2 2. 4 = | 3's : 

JT ak | & = 8a & 

_ 2 i — LOL ate 3 
HEPRIFPEPHERIFPHAR 
" HEHE 

| ['[ 

A Baſe. o :81 :;1]0 : 5] 60 
A Rabaner. 110 12/1: 3þo : of 70 
Fauconets. : 42:11 : 5| go 
Faucons. 242: : 8130 
Ordinary Minion. : 82:73 : 41120 
Minion of the largeſt ſize. : 43:0[3 :12]125 
Saker the loweſt ſort. : 63:24 :12]150 
Ordinary Sakers. : 03:46 : 0160 
Sakers of the oldeſt ſort, : 03:6[7 : 51163 
Loweſt Demiculvering. : 44; : 0174 
Ordinary Demiculvering. 44: 2[10:11]175 
Elder ſort of Demiculyering. 4 : : :4/13:418 : 84 :4112;11]178 
Culverings of the beſt ſize. : Op: 9 :014: 210:04.; 6/15: 0180 
Ordinary Culvering. : : :4116: [11:65 ; of17; 51181 
Culyering of the largeſt ſize. [5 : 4% : : 11:85 ; 2/20; of183 
Loweſt Demicanon. G;2/11: ; :C114:06; 0/30; of156 
Ordinary Demicanon. 6 : 4112: :of22: oj17:86; 3/32; 0162 
Demicanon of great (ize. 6: 6[12: :0l22:6118:06, 5/36; of180 

} Canon Royal, or of 8; ; :6124 :0132:87; 4/58; olt85 _ 


\ 


QUEST. VII. 


How to make a Shot of Lead and Stone together (the Stone 
being firſt put into the middle of the Bold , in which the Lead 
muſt be afterwards Caſt rounda t the Stone) to be of the 
like Diameter and Weight as an Jron Shot 1s of. 


It is found by Experience that if you take five parts Lead, and one part of Stone, it 
will come very near the matter, By theſe Rules baye we Calculated this Table. 


It 
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| =f 2 Lead, Stone, Roth together. 

It is found by experience, that if 2 = Poun, Ou. ;Poun. Ou. | Poun. Oun. 
you take 5 parts Lead , and one part —_ _s 1 — S—— _— 
Stone, it will come very near the mat- || f | þ The The 2 
ter , wanting not above 3 Ounces, | {© ! 7 bu 1;jO 8 
which is nothing, reſpecting the diffe- | * | BY + _— Fi - 
rence you ſhall find in Pibble Stones, | —| —| —— —— + 
Here you have a Table how much | 3 3 2-70 10 3 tz] 
[zad, and how much Stone muſt be |3 |2']5 dk oO 5 O 
together, to make the equal of Jroy |# 7 7/1 '$8 i5 
Shor, from 1 inch, and to every halfin |+_|2 |12__ __8 "EX __ 2.13 10 
the firſt and ſecond Column to 8 Inch. | 5 14 7 |2 14. 17 5 
Diameter ; the third Column is how |5 |2 | 19 4|3 12 23 pt 
much Lead , the fourth how much |6 25 ol5 0'30 o 
Stone, the fifrh how much weight both |6_ |2 [32  o©{6 o 38 O 
together. I "OE of To 
7 |2 [48 0|10 o 58 oO 

8 | 59 Olr2 O 71 o 


Its uſe is thus ; knowing the Diameter of the intended Shot, enter the Table in 
the firſt and ſecond Columns, and againſtthem, in the third and fourth Columns, you 
have the Weight of Lead and Stone , that will make a Shot of the ſame Diameter 


xith a Shot of Iron, whoſe weight is inthe fifth Column, 
Example. 


An Iron Shot of 2 inches Diameter, will weigh x pound, 2 ounces; If I enter 
this Table with 2 inches, in the firſt Column againſt it, I ſhall find that I muſt have 
14 ounces of Lead, and 4 ounces of Stone , and this will make a Shot of 2 inches 
Diameter equal ro the weight of the Shot of Tron. | 


. QUEST. IX, | 
Co find the ſollid Content”, ahd' thereby" the weight of-any 
Jron Shot, OT me nent... 


By the former Table or otherwiſe , find the Cube of the Diameter , which if you 
miliply by 11, and divide by 21, . givesthe ſollid Content of that Bullet in inches 


Now to know how many pounds weight any ſuch body doth contain , multiply 
the follid Content by 4, '*nd divide that* Sun by -16/; {twill ſhew how'aan 
pounds of. Iron that Bullet weigheth, for an inch ſquare of caſt Iron weighe 
$0unces, * 5, 
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CHAP. XXVI. 
Nueſtions about Pieces of D:dnance. 


TI Efore we come to work what we intend concerning a Piece of Ordnance , it ig 
neceſfary to underſtand theſe Propolitions following. 


PROP. 1. 
paving the Diameter of a-Circle , to find the ſuperficial 
” Content. | 


Multiply the ſquare of the Diameter of any Circleby 785 398 , and the prody& 
that ſhall come of that Multiplication is the Superficial Content. 


PROP. II. 
Having the Diameter of any Circle, to find the Circumference 


The common way of proportions is, as 7t0 22, ſo is the Diameter to the Circum- 
ference ; but more exactly it is done, if you multiply the Diameter by 3, 14,16,or 
it may be done thus, as 113 is to 355; fois the Diameter to the Circumtference. 


| - 7 PROP, IM. 
Having the Circutmference'of a Circle, to nd the Superficial 
Content. 
Multiply the Square of the Circumference by 079, 578 will give the Superficial 


Conteng , or Multiplyhe Diameter by balf the Circumference, and that Sum is the 
Superficial Content, © m— 


1 14101 9/:7 PROP. IV.. r= 
pavingthe Circurmference ofany Citcle, to find the Diameter 
F Multiply the Circumferevce by 248 308, gives the Diameter of that Cirdle., | 


PROP. V.” 


To meaſure the Fruſtrum of a Cone 0 Pyramid , knowing 
both theDiameters and length of the ſaid Fruſfrum. 


Multiply the Dianitters one by the other, and add to them both their Squares, and 


CRIES divided by 785 39, the one third part of the Remainder is the Content of 
the Cone. 


PROP. VL 
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PROP:'VL 


y knowing the weight ofany one Piece of Ozdnantce, to find the 
weight of any other Piece of D2dnance. | 


If a Saker of 4 inches Diameter weigh 1400/7. how much will a Cannon of 8 
inches Diameter weigh, ſuppoling they be equally fortified , (otherwiſe this Rule 
will not bold true) Cube each Diameter, or feck in the foregoing Table ,- and you 
will find che Cube of 4 to be 64., andof 8 tobe 512, thenſay as 64s ta $400 (,. £9: 
is512 to 12919 pounds, and this is the weight of a Cannon that is able to carry a 
proportionable Charge. = 


PROP. VIL. 


To find the follid Content of the Concavity , Cylinder , oz 
- Soul of a Picce of O2duance. 


By the Rules given in the firſt of theſe Propoſitions , find the Superficial Content 
or Ayrea of the end of the Cylinder, which multiplyedby rhe length , will give the 
ſollid Content, 4 


# #34 | . 
# 


PROP... Vitt,- 


To find the ſollid Content of the Soul 02 Concave of a 
Piece of ©O2dnance , if it be Tapering , 02 the Seifion of 
a Cone. | 


. The workingof chis Propolitien is the ſame as ia the fifth Propoſition, or youmay 
for brevities. ſake, add both the Diameters rogetber , and the half of that may be 
accounted che'mean Diameter, by which you may find the Superficial Content by 
the firſt Propoſition, which multzplyed by the lengib, gives the {ollid Content. 


PROP. IX. 


bow by knowing. the weight of : any -0ng- Piece of D2d- 
Ree, to find the weight of any other , being of the 
ame (hape. | 


With your Crallapars take the greateſt thickneſs of the Piece whoſe weight you 

know, and likewiſe of the Piece whoſe weight you know not ; then by the former 
Table find the Cube of each Diameter, then ſay, as the Cube of the Diameter of the 
Piece whoſe weight is known, is to the weight of the ſame Piece, ſo isthe Cube of the 
Diameter of the Piece whoſe weight is unknown , to its weight ſought. 
\ But if the Pieces be not of one and the ſam? Metal, after you have found the 
weight, ſuppoſing it to be the ſame Metal , then you muſt by the Rules given in the 
24 Chapter , proportion the weight according tothe Metal the Piece is of , whoſe 
eight you know not, and if the Piece whoſe weight you know, do differ in propor- 
tion, asif one be of Iron, the other of Braſs, the proportion is as 16 to 18, &c. 


Mmm 2 PROP. X. 
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PROP. X. 


ÞY knowing the weight of any one-Piece of D2dnance, to ſind 
the weight of any other Piece ot ©2dnance , although dif- 
fering in (ape oz fozm , knowing the Diameters at Britch, 
MYu3zzles, and length of the Pieces. 


By the Rules given in the ninth Propoſition, find the ſollid Content of the Piece 
whoſe weight you know, ſuppoling it to be a ſollid body without a Chainber. 

Then take the ſollid Content of the Concave part, by Rules given in the ſeventh 
Propoſition, if it be a Cylinder ; or by the ninth Propoſition, if it be Tapering, This 
latter Content that is of the Concave being deducted fromthe former Gontent of the 
whole Piece, gives the ſollid Content of the whole Metal in the Piece. 

Obſerve the ſame Rule in finding the ſollid Content of the Piece whoſe weight is 
unknown; Cube both the ſollid Contents, and ſay , as the Cube of the ſollid Con- 
rent of the Piece whoſe weight is known, is to his weight ; ſo the Cube of the 
ſollid Content of the Piece whoſe weight is unknown, is to his weight ; bur if they be 
not of one and the ſame Metal, we myſt work by proportions , aceording to. the 
Rules givenin the 24th. Chapter. þ : 

By theſe Rules, when Weights and Scales have been wanting , have I found on: 
the weight of ſeveral Pieces of Ordnance , andif exa&t account be raken with 
judgment and conſideration had, - of the difference of the Trunions and Britch end, 
eſpecially if there be any great difference in the Pieces, you cannot erre 
much; for the Rule being demonſtratively t1ue , the operation truly done, can. 
nor erre. 


PROP. XL. 


To find the weight of any Pitrce of O2dnance , where we have 
no other Piece of D2dnance , whoſe weight is known. " 


Find the ſollid Content of the Metal according to the Rules given in the 
tenth Propolition z; then multiply that by 4 , and dividing that Sum by 16, 
will give the weight of the Piece , ſippoling it to be Iron, for it is generally 
allowed that one hach ſquare of Iron will weigh juſt four ounces. | 

If the Piece whoſe weight you ſeek be not of Iron, but of ſome other Metal ; 
Rn work by the Rules given in the 24th Chapter, for the difference of the weight 
of Metals. 


CHAP, 
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CHAP. AXXVTL. 


To know the Allowance 02 P2opoztion of Pow- 
der pzoper fo2 any Piece of O2dnance. 


He general way is to allow for ſuch BraſsPieces as are above 4000 /. five ounces 

and a half of powder to a hundred weight of Metal. 

Bar for Culverin of Braſs fortified of above 40001. about 3 ounces and a 
half compleat ; yet there is uſed alſo generally for the proof of Shot three fourths 
or four fifrhs of the weight of the Iron Shot, but for the Service not above half the 
weight of the ſaid Shot. | 
"For -—— the whole weight of their Shot for proof and for ation, is two thirds 
of its weight. 

The Stker and Faulcon four fifths, the weight of their Shot ; and for leſſer Pieces 
the whole weight, and one third morefor proof; but for ation juſt irs weight : bur 
when they grow hot, a part muſt be abated according to diſcretion. 

You mult note, if you know how much Powder will Load a Braſs Piece, three 
quarters ſo much will Load an Iron Piece of Ordnance. 


SECH L 


if Weights and Scales be wanting, and Ladles and the Car- 
tredge not marked, yet to judg a reaſonable Charge fozany 
Piece of D2dnance. 


The Allowance that may be made for Cannon is two thirds, the Diameter of the 
Cylinder for Culverin three Diameters, for the Saker three and a half Diameters , 
ud for leſſer Pieces four Diameters of the Cylinder, which length will alſo ſerve for 


the Cartredge. 
SECT. II 


BY the weight of Powder fo2 any one Piece, to find the weight 
of Powder proper to any other Piece of Dzdnance. 


Toperform this work you muſt find by the foregaing Table the Cube of the Dia- 
neter of the bore of the Piece, whoſe allowance of Powder you know ; alſo the Cube 
of the Diameter of the bore of the Piece, whoſe allowance of Powder you delireto 
know: Then ſay, asthe Cube ofthe known Piece is the quantity of Powder known, 
is the Cube of the Diameter of the unknown Piece to the quantity of Powder pro- 


fer tothe unknown Piece. 
SEC.K..:M 


Prattical Experiments concerning the Allowance of Powder 
neceſſary to any Piece in time of Service. 


It isalways neceſſary to take carein time of Service of m—— a Piece, which 
Error many run into, only minding the bore of a Piece, and not minding whether the 
Netal will bear ir, and ſo endanger themſelves and other ſtanders by. To avoid ſuch 


ors obſerye theſe experienced Rules. 
Nnn To 
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To a Demy-Cannon fortified of Braſs about 4400, or a little more, there 1s alloyred 
by the Tower 5 ounces and a half of Powder toevery hundred weight of Metal , yer 
in time of Service Gunners do allow but 3 ounces ; roevery hundred weight of Me. 
tal, which doth amount ro10 /.;. 

Demy-Cannon Drake of Iron about 3800 /. is allowed by the Tower 3 ounces and 
a half of Powder to every hundred weightof Metal; - which will be durable in time of 
Service; but there are Drakes of 4400 /. which muſt be allowed more, according tg 
the proportion of their weight. 

Culverin fortified Braſs of 4600 l. is allowed by the Tower 3 ounces and a half of 
powder compleat to every hundred weight of Metal, which may be burnt in time of 
Service with very little abatement. 

Culverin Drakes of 40001. or thereabouts of Iron, for theſe Pieces may be allow. 
ed in time of Service 3 ounces to every hundred weight of metal, but. propoxtions- 
bly muſt be allowed for Pieces of greater or leſſer weight. | 

- 'The 12 Pounders fortified of Braſs ofg 2001. for Guns of this weight and nature 
is uſually allowed 3 ounces and a halffor —_ hundred weight of Meral. 

Demy-Culverin Braſs'of 33001. there is allowed by the Tower for Pieces of Ord- 
nance of this nature 3 ounces and a half and ſomthing more, to every hundred 
weight of Metal, the which is approved a very ſufficient Allowance. 

Demy-Culverin Drakes of 2900/1. is allowed by moſt two ounces three quarters ta 
each hundred weight of metal, which will be durable in time of Service. 

 Sker fortified Braſs of 2000 1. is allowed 3 ounces ang ſomrhing more for. every 
hundred weight of Metal, but chere may be a ſmall abatement in time of Seryice, 


© ——c wu oc — —_n 


CHAP.  XXVI.. 


To know Whether a Piece of O2dnante be truly 
bored 02 119: 


Y Ou muſt provide a Pike-ſtaff, about a foot longer than the bore of the Piece, and 
at the end thereof faſten a Rammer head, that will juſt kl all the bore tothe 
touch hole ; and at the other end of the ſtaff, you mult bore a hole big enough coput 
through a Rod of Tron, which muſt hang from the ſame , and atthe other end ofthe 
Rod mult be made a weight about the bigneſs of a Saker Shot, this is done to make 
the Pike-ſtaffand Rammer head to lie with the ſame fide upward when they are taken 
our of the Piece, as they did when they were within the Piece; then you muſt put 
your Inſtrument thus prepared into the Piece, letting the Iron Ball (that is at the 
end of the Rod, which is put through the hole bored a croſs the Pike-ſtaf) hang per- 
pendicular ; then take your priming Iron, or ſome other bodkin, and pur it down 
thetonch hole to the Rammer head, making a mark therewith ; this done, draw out 
your Inſtrument,and lay the ſame on along Table, with the Iron Ball hanging off the 
end perpendicufar , as it did when the Inſtrument was in the Piece . then obſerve, 
whether the mark you made upon the Rammer head when it was in the Piece, be jult 
upon the uppermoſt part of the ſame, if it be, the bore of the Piece lies neither to the 
right hand nor to the left ; bur if you find it any thing to the right or left hand, fo 
much lyerh the bore either ro the right or left, and the Piece in Shooting muſt be of- 
deredand charged accordingly. 

Bur if you would know whether the bore lie more upwards or downwards, then 
bend a Wire at the very end, ſo that it being put in ar the very touch hole, may kerch 
at the metal when it is drawn out, then put the Wire down the touch hole xill ut rouch 
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the bottom of the metal in the Chamber, then holding ir in that place, make a mark 
upon the wire jult even with the touch hole, after draw up the wire until it ketch at 
the meral on the top of the Chamber, and holding it there, make a mark as before; 
the difference between the rwo marks is the juſt wideneſs of the Chamber, and the 
ditance between the firſt mark and the end of the Wire (having half che Diameter of 
the Chamber of the Piece ſubſtrated from it )will leaveggalf the Diameter of the Piece, 
if che Piece be true bored; bur if the Piece's number be More than balfthe Diameter of 
the Piece, the bore lieth too far from the touch hole , and rhe upper part of ghe me- 
tal is thickeſt, but if leſſer, the lower part of the metal is thickelt or hath moit 


metal. 
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CHAP. XXVIIL 


Of the neceſſary Jufkruments foz a Gunner, with 
 feveral other neceſſary things. 


Maſter Gunner intending upon ſervice, ought moſt chiefly to be prepared with 

theſe Inſtruments, as Calabers, Compaſſes, height board, Sight Rule, Gun- 
ners Scale, anda Gunners quadrant to divide as well into'12 as go equal parts, with 
1 Geometrical Square, to make Montures, Leyels, heights, Breadrhs, Diſtances, and 
Profundities, (of which you ſhall read more inthe Second Part;) alſo with a little braſs 
Level, Scales, -Weights, Priming-Irons, Moulds to make Croſs-bar Shot for Muſ- 
quets, a Book of Accompts, and an Iron wire or Spring, and a Tranſome to diſpart 
zPiece of Ordnance, that the Tranſome may go up and down according to the Dia- 
neter and thickneſs of the- Piece, ler the Tranſom be long enough to reach the baſe 
Ring, from the touch hole. In the next place he ought to be very expert in the know« 
ledg of cutting out, making up, and finiſhing all ſorts gf Ladles, Spunges, Rammers , 
Cartredges, ec. For which purpoſe you may have Recourſe tothe foregoing Ta- 
le. And becauſe ic may ſomrimes happen by reaſon of the ſteepneſs, badnefs and une- 
renneſs of the way, you may be driven to diſmount and remoune your Piece, e're 
you get up to the rop of a Hill; therefore you mult carry with y=_ a Gynn and a 
Wynch, with all the appurtenances thereunto belonging; as wind Ropes, an Iron 
Goats-foor, with a Crow, Pins, Truckles, Pallies to help you at 2 dead lifr. 


CHAP. XXPX. 


The making of Rammers, Spunges, Ladles, 
and Cartredges, Fo2mezs, Carriages, Wheels , 
T2ucks &c, With the Height of Shot fit foz any 
Piece, 
thebetter expedition of this work we have in the former Table ſhewed the 
length and breadth of each Ladle, always remembring that you cuteach Ladle 


lomewhat longer, that is, allowing ſo much more as muſt be faſtaed ro the ſtaff, or ſo 
auch as the ſtaff goes within the Plate, 
Nnn 2 The 
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: ' The Buttons or heads of the Ladles muſt be near the height of che ſhot. | 
--- For Spunges,' the bottoms and heads muſt be of ſoft wood, as Birch and Willow 
and to be'one Diameter and three quarters in length, and three quarters or very lictle 
leſs of the height covered with Sheeps skin, and nayled with Copper nayles, ſothat 
togerher they may fill the hollow of the Piece , Let the bottoms and heads of the 
Rammers be made of good wood, and the height, one Diameter of the Shot, 
andthe lengrh one third of the Djameter of the Shot. 
©'T& make Ladles for - Chamber bor'd Pieces, open your Compaſſes to the juſt Di. 
ameter of the Chamber within one eighth part ot an Inch, Divide that meaſure jn 
ewo equal parts, then ſet the meaſure to one of them, and by that diſtance apon x 
fat or paper draw a Circle, the Diameter of that Circle is one fourth part ſhox. 
ter-than the Diameter of the Chariber , Take three fifrhs of that Gircle for the 
breadth of the Plate of the Ladle. But for Cannon, the length ought to be twice and 
two third parts, to holdat twice the juſt Diameter of the Powder, As for Example, 

The Diameter of a Circle drawn for a Cannon whoſe Chamber bore is 7 Inches, 
containerh ſix and three quarters, the circumference whereof is 21 Inches £5, and 
three fourth parts thereof is 12}, and ſo much ought the Ladle to bein breadth, an{ 
in length 18 * parts. By this Rule you may make a Ladle for any Taper'd Piece, 

Take ndtice for a general obſervation, that a Ladle 9 balls in length, and two ball 
in breadth, will near contain the juſt weight in Powder, that the Iron Shot for any 
piece weigheth.,!  - Ti "7 
- Laſtly, for Cartredges, they arc generally made of paper Royal or Canvas. Take 
the height of thebore of your piece, without the vent of the Shot, and cut the cloath 
or paper of 3 ſuch heights, for - the Cannon in lengeh 3 Diameters, for the Culye- 
rin 4 Diamerers; for the Saker and-Faulcon &c. half of the height of their proper 
bores, and leaving inthe midſt at.the ropor battome one other ſuch . height, ro makea 
bottom for the Cartredge, cutting each (ide ſomthing larger for Sewing, glewing, 
or paſting-them together ; you muſt have a great care to. augment the goodneſs of 
your powder, and.likeyiſe the heating of your Piece, and ſo augment or diminiſh 
the quantity of Powder, -. (14 11s | 144 
-. Cer, your Former be made. $.yobue Ordnance to the height of your Shot, anda 
convenient length longer thanthe Cartredge ought tobe, and rallow- over firſt that 
the paper may ſlip off, and then put your paper on your Former. If you make your 
Cartredge of Canvas, half a Diameter more is allowed for ſeams,* bur if you make 
i of paper, half or three quarters, of an- Inch ovex-plus for paſting will ſerve, de- 
vg, lapt once about the. Former, having the bottom fitted upon the end of the Former, 
which muſt be hard and cloſe paſted by the lower ſide of the. Cartredge, then let the 
lower end of the Cartredge be paſted down hard round, about the bortom,and let them 
be well dryed before you fill them, and mark them how high they muſt be filled. 

And if you have no Scales nor weights by you for Cannons, put ewo Diameters 
and a halffor the height the powder muſt come, for Culverin- 3 Diameters, for 
Saker 3 and a half Diameters, for leſſer Pieces four Diameters of the Cylinder. 

For Carriages of Pieces of Ordnance for Land ſervice the Rules are given rhus, 
one and a half the length of the Cylender is the length of the Carriage, and indepth 
four Diamecers of the bore of the Picce at the fore end, in the middle three anda balf, 
and at the end next the ground two and a half, let the thickneſs be the Diameter ofthe 
Shot, the wheels ſhould be one half of the length of the Piece in height, but for Sa 
ker and Minion you myſt exceed the former proportion by one twelfth part, the 
Faulcon and Faulconet by one ſixth part. | 

The Naves, the Cheeks called Limbres, and wheels, are uſually made of Elm, but 
the Tranſoms, Axeltreees, Fore-Carriage and Croſs beams, are made of Oaken 
Timber. 

Fordrav'ing of Guns by men in caſe horſes be wanting, there is uſually allowed 


to'every lixty, eighty, or a hundred weight of metal to one man, according to the na- 
ture of the ground' whergon they are to-be drawn. 
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As for Sea Carriages,they areſo well knownto every Carriage-maker that they need 
not to be ſpoken of, 

As for fitting Shot to each Piece, it is the opinion of moſt Gunners, that every Piece 
of Ordnance ought to have its Shot withio one quarter of an Inch of the Diameter 
of the borezothers do ſay ,that the one and twentieth part of the Diameter of the Piece's 
Cylender is more proper and correſpondent for all ſorts of Pieces whatſoever, Eve- 
ry man may make choice oi that which by experience he finds belt. 


= CHAP. XXX. 


how a Gunner ought to charge a Piece of O2d- 
nance, 


TJ Aving ſhewed the compleat _— of Pieces of Ordaance, and the preparing of 
Lpowder and Shot, with the due allowance of powder fit for every Gun, with 
ihe Inſtruments and Materials neceſſarily belonging to a Piece, as to irs Riggin 
wdLoading ; Ir remains now, that we go Artiſt like to work to charge a Piece , - 
atder all things for the beſt conveniency, and that the leſs danger may follow 
when you come to Action or Service ; and for that purpoſe having s avi your Piece 
won the plat-form, have in reagineſs powder, Bullets, Linſtocks, Scowrers, Ram- 
nezs, and the xeſt of your things. Stick up your Linſtock to Leeward of you ; 
thea to work with your Piece, Firſt, cleer your Piece within with the Scowrer , 
wdſee that the touch hole be clear, and not ſtopped , ang ſo clear, that no dirt or 
gh be in the ſame}, Then ler him thar is by to allift, (for a Piece (cannot be man- 
wged by leſs than two) bring the Budg-barrel with che powder juſt before the mourh 
of your Piece, put then your Ladle into the ſame and fill ir, andif it be over-full, 
greit alittlageg, that the overplus may fall down again into the barrel, after this , 
patit gently 1n.at the mouth of the, Piece, even until the end of the Ladle berhraſt 
wtothe Britch end ofthe Piece ; then muſt you turn the Ladle gently and fofcly ,and 
kt it lie wichin the Chamber of the piece, drawing out your Ladle almoſt to the 
Muzzle of the Piece, put it back againto take xp the looſe corns, which were ſpilt 
bythe way, and ro bring them np to the Charge of powder ; this done, the Gunner 
mak draw out his Ladle, and take out of the Budg-barrel a ſecond Ladle full, {by 
our former Rules given he aſt know the quanticy of powder that his Piece will re- 
quire) and fo putting ir in the Piece up ts the former Ladle-full, then you may draw 
ſt out, and do as you did before , that no looſe corns may lie in the bottom of the 
Fiece ; and in drawing out his Ladle, he mult have a care that he let nor fall any powder 
upon the ground , fot it isa thing uncomly in a Ganner, to trample powder under 
ſeet, Then cake a witp of Scraw,Hay, orany other rhring,and put « bard inat the mouth 
ofthe Piece, then turn your Ladle end for end to come to the Rammer, thruſt it in- 
tothe Piece after the wiſp, and drive it up with it, and jt will carry all the looſe corns 
which poflibly may be {catiexed incheMold of the Piece z having driven the wad up 
the powder, giv? ittwoor three gentle [ſhoves to make ic lie clofe oy, but drive 
| not too hard leaſt you break your powder too much,which would hinder its foeces 
witp or wad 'þting cloſe tothe powder,draw-out the Rammer and pur in the Buller, 
mich rowte gemely 4nche Pioce;up ro'the wad . that was before, pnt in; co up the 
fontergthe Shoc being in,pur in a Tecond wad after the Buſlet ,arid Yhraftit aHohomers 
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the Buller. Always remembring whilſt the powder is putting in and wadding up, one 
be ready at the rouch hole and keep it {topt with his thumb, that no powder fly our 
at the touch hole, but that it belikewiſe filled with powder, which may be ſupplyeq 
out of his powder-horn. 

The Gunner that Loads a Piece is to be yery careful, and indeavour always not to 
ſtand before the muzzle of his Piece whilſt he is loading the Piece , but on one ſide 
of the ſame, leaſt a danger or miſchief might happen to bim. And thus the Piece ha. 
ving its due Charge of Powder and Buller,he muſt cover the touch-hole with an Apron 
made of Lead, or tor want of that, with dryed Sheep-skin , then ler him level his piece 
and ſet away the Budg-barrel of powder with the reſt of his things, in ſome hollow 
place under the ground covered over ſafe ; he muſt then attend the Gentleman of the 
Ordnance, or other chief Commander, their Order or Command, before he giye 
fire. 

Touching the Charges of Pieces, I have given full inſtructions neceſſary there. 
unto, with the weight of powder and Shot for any piece. Byr to ſay ſomething ; 
here touching the quantity of powder, proper for a Load, we do find ſome dit. if 
terence amongſt Authors ; Some whereof do maintain, that there ought to be allow. le 
ed to everysPiece for its Charge ſo much powger as half the weight of the Buller, 6. h 
thers are of the opinion, that the more powder is put into a Piece, the ſwifter and C 
farther the Bullet will ye, urging many reaſons to prove it. But experience, the 
Miſtreſs of this Art inſtructeth us better, for it a Piece be loaden with two thirds of 
the weight of her Shot in powder, it ſends the Bullet or Shot gaing moreſwiftly, and 
will carry it farther, which hath been very many and often times tryed, ſo that at 
this rime, 'tis withour contradiction. 

Again, others do maintain, that if one ſhould forcibly Ramme the Bullet, then the 
powder might take fire before it caſt forth the Buller, and then would cauſe the Bul. 
let to fiye farther than otherwiſe it would do; bur you muſt conſider in fo doing, 
you either endanger the breaking of the piece, or elſe the making it crooked and unſer- 
viceable; becauſe your ordinary Pieces will not bear ſo great a Charge of powder, 
This hath been tryed by the Sea (ide before his Excellency Prince Maurice, of famous 
memory, where firſt one and the ſame Piece was Loaden with ten pound of fine pow- 
der, to ſee how far She would carry the Bullet, the place being marked where the 
Bullet reſted. The Piece as loaden again with nine pounds of powder which ſhot 
as far as when the Piece was Loaden with ten pounds of powder. But laſt of all, 
this piece of Ordnance being Loaden or Charged with 7 ponads of the ſame 
powder , it carried her Bullet further than the two former Shots; whence one 
may obſerve that a piece of Ordnance may be oyer-Charged, and rhMfore 2 good 

Gunner ought to have a ſingular care to give unto his Piece her due meaſure and 


Charge. 
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CHAP: XXXL 


Df the Office and Duty of a Gunner, With all his 
Properties, Endowments and qualifications. 


E that intends to be a Maſter Gunner, and would not abuſe himſelfnor othersof 

I I.the ſame profeſſion, muſt be qualified according to our Inſtruftions follow- 
Ing, Vit. 

He ought to be well skilled in Arithmetick, and to underſtand the ExtraQtion of 


the Square and Cube Roots, and to have knowledge in Geometry, according to our 
5q | d wiedge mar 
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Inſtructions 1n the ſecond part, whereby he may be able to rake heights, depths, 
breadrhs and lengrhs, and to draw the plot of any piece of ground, ro make Mines 
and Countermines, Rampars, Baskets of earth, and ſuch like things uſed in time of 
war, as well offenlive as defenlive. 

He ought moſt chiefly upon Land-Service to be well skilled in the making Plat- 
farmers, with Defences, Troniers, Gabbions, Loops, Parapers of Earth, and Fag- 
gots of 23 or 24. fot high ; two foot high of Earth, bed upon bed, unto eleven foot 
high, and after three foot Terra plene, to raiſe the Tronniers and Loops, ſo thar 
for the Cannon it be three foot wide in the Barbe, and within twelve foor wide, 
without the lower part thereof to deſcend Scarp-wiſe, the better - £0 diſcover the E- 
nemies avenues and offend them more freely, for avoiding the blaſt and Smoak and 
ruine it would elſe make : for Culyerin two foot and a half within, and nine foot 
without wiil ſerve ; and for leſs Pieces the leſs meaſure, | 

If the Battery be to be made wich Gabdions, they being filled with Earth withour 
Stones, inoiſtn2d and Rammed 7 foot in Diameter, three Ranks between wo Pieces, 
if the place will permir, or two at leaſt, and:chree Rows alſo one before the other , 
ſerting one berween two, ſo that if one Rank will have three, the ſecond will have 
two, and thethird one; but it will be hard comake a ſafe! Battery with Gabbions , 
Cannon, or Culveria proof. 

Concerning Plar-forms. Let the platform for a Cannon have thirty foot for reverſe, 
ul 27 foot for a Demy-Cannon, and (he _— ſee that his plat-forms be 
een, or riling one foot for 20 foot backward the better ro ſtiy the Reverſe, .and fa- 
clicate the bringing the piece when Loaden to the Loop, The platform ought to be 
mide clean, chat n ſtones or other things lye-in'the way for che wheels to run upon, 
wheceby may be hindered the true intent of his Shor. | ra 

He mult before any 'ſervice- 1s, examine. his Piece of iis | goodneſs or' defet ; 
xcording to our former Inſtrutions given in tlits behalf, he 'muſt alſo be furniſhed 
with all neceſſary things for his Artillery, the particulars chereof we have mentioned 
n the 29 Chap. bur becauſe ir rakes not up much paper we will repeat them here 

, Vit, YY ERY 
$ beels, Trucks, Axeltrees, Ladles, Rammers, Spanges, Worms, Tampions,, 
keight-board, Auger-bit, firneſs and roundteſs of the Short, Chane-Shot, iCroſs. 
kar Shot cc, Catwas or ſtrong paper for Cartredges,” Calabers, Compaſſes, Sighr 
tale, Gunners Scale, Quadrant, Scales, Weights, . priming-Irons, [and Aprons 
teover the Touch hole. | 

before he come upon Service, he ouglit to examine and prove the goodneſs of his 
Ponder and Match, and examine it according to the Rules given where we treat of 
tdeExamination of the goodneſs of Powder. 

AGunner ought to be moſt careful to ſee that the Powder be placed ſafely from 
lager of his owa, as alſo the Enemies Ocdnance, and to be furniſhed with artificial 
Torches, Dark Lanthorns , with all ſorts of Fire-works , of which you ſhall 
tare a particular account in the Treatiſe of Fire-works at the end of this Bok. 

Hz muſt have by him his Gyn and Winch, Hind-Spikes, Crowes , to moun: and 
dlmunt Guns at pleaſure as occalion may ſerve, alſo Coynes, Budge-Barrels , 
tonder Baskets to carry Shot to your Piece , to keep his Linſtocks well armzd with 
good Match, 

Hemult alwayes have by him a Ruler, Scale, Compaſſes, to m2aſure the Dia- 
acters or Bare of every Piece , and likewiſe the lengrh of che Cylinder within, the 
better to fic her with due Shot and Proportion of Powder. 

He mult learn by ſuch InſtruRions as we have already given," the Names, 

th, Weight, and Fortification of every Piece about the Chamber , andro cell 

y how much Powder is a due Charge for every Piece, and what Shot is neceſ- 

- Howmany Perſons malt attend in time of Service, how many Horſes or 

Ocenwill draw a Piece of Ordnance , and in caſe they be wanting , how many men 
ſerve. How many pound weight of Shot one man may drive before him ina 
Whcel-barrow from place to place. 
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A Gunner ought chiefly to Charge and Diſcharge a Piece of Ordnance Artiſt like, 

and when he opens , or orders to be opened the head of a Powder Barrel , Jet ng 

Tron. Tool: be uſed thereunto for fear of taking or ſtriking fre; for that purpoſe 
therefore it is uſual to have wooden Mallets, which will prevent ſuch dangers, 

- Every: Gunner before he beginneth ro make a Shot , ought ro conlider that a 
wad of. Hay , or of untwiſted Ropes, will make the Short ſhoot wide of the 
Mark , 6 | 

- He ought to conſider whether the Trunions be placed in their due place inthe 
Carriage, whether the Carriage have irs due length , whether one wheel be not 
higher than the brher, or whether one wheel doth not reverſe quicker or ſooner 
than theother , for theſe will cauſe rhe Piece ro erre, and to ſhoot wide cf the 
Mark < ..' 1H0 =T 

Every Gunner ought to conſider, that if his Piece lye point blank or under 
Metal , 'then be ought co purin a ſufficient wad after the Shot , to keep ir cloſe to 
the Powder , :for:if it ſhould nor be cloſe;; great danger might follow , for if the Shot 
ſhould lodge any diſtance from the Powder, then in the firing of that Piece it would 
break bf in thar very vacant plact berween' the Shot andiche Powder , and fo do 
dammege id himſelfor fiatidets by. if your Piece be mounted , you thenuſe no wad 
at all after the Shor, | ; | " 

Every Gunner ought to! have ſtanding:by 'bim ſome Tubs of water to wet his 
Spunges in, whereby to cool his Piece in 'ritne of Service , as alſo to be ready upon 
occalton ta put ut any: Fire tharmight fiappen.in time of Service. 

Every. Gunner ought t6 trywhethet” bis Piece 1s truely bored or not ; if it be nor, 
be is to take it-into confiderarion;; atultv' order his proportion of Charge, according 
ro the thinneſt part of the Meral, co prevent all danger. 
 & Gunaer dughtto talichis Obſervation of. the Mark:orplace he intends to dire# 
his.Shoeto, jul oyertheimiddle of the bore within che Piece, for by this means he 
taybeable; by his Skill,” to make a true Shot-in a bad Piece. | 

A Guimer, chat he may che better dirt his Shot to the place delired , ought to 

V conſider the difference of the Metal of the Piece at Britch and Muzzle , and thereby 
truely how tocdilatt, a Piece, bem Tither ttue bored or hot. Of diſparting 1 
Piece,)I ſhallſhew bow ir nay de done ſeveral wayes in the following or ſecond par 
of this Gufinery ; wexome tothe practical parr ofthe Artin handling a Piece 
of Ordnahce-upon all gecaſaons, WE 661 24 | 
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Lhe Deſcription and uſe of the Geometrical Quas 
drant, fo2 the. taking Heights, Diſtances , 
Depths, &c. Nh: 


ITT [ 49 $1; 


===, you muſt make 2 common, finiple "large Quadrant thus with 

2 bad by your Ruler ,draw the Line A B, and withthe Diſtance A B in your 
oy PLE 'Conpaſſes upon the Teier A deferibe the Arch B D, then with the 
Sf KS Diſtance' A B, ſetting one foot” of your Compaſſes in B, ſer it off 

FISSEI upon the Arch B D,. and it will reach to L, divide the Arch BL 
1, patts'and that will be at F, The diſtance O L, being ſet upwards, 
from[T., will reach to D,, ſochenfrawing the Line, A D , will make.the Quadrant 
A'BD, and the 'AtthB O LD . willhe divided into three equal parts ; now every 
one of thoſe parts muſt again be divided" into three equal parts , and, every one of 
them into r0cqual parts \ fo will your- Quadrant be divided intg. 90 qual parts , 
called Degrees. a ppt 3R ARGS 


Ppp Df 


Of the Scale. 


From any part of the Lines A B and AD, at equal diſtance from the point A, as at 
g and h , raiſe two perpendicular Lines which will mect in the point »s, which we 
divide here ,into 12 <qual parts, but may be divided into 100 or a 1000 equal 
parts at pleaſure , and he moxe parts they are divided into, the more exa& will 
your work be; lex theſe Lines g m and h 1» be marked into the Diviſions from the 
point A, Fe of | pre, 

Lettwo lights of Braſs be placed upon the Limb of your Quadrant, az the placey 

Let the Diviſion upon the Line b m1, being next che ſaghts, be ter ight ſhadow ; 
the Diviſion upon the ſide g m,, left or ow A) ſhadow _ : 

Let a Line with n Plummet be fitred to your Quadrant falling from che Cen- 


ter A, as you ſer in your Figure, 


CHAP. 
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CHAP. - IL 


The Uſe of this Muadzant in taking the Perpen- 
dicular 02 direct height, by help of the Suns ſha- 
dow. 


nyey the left lide of the Quadrant Geometrically towards the Sun, the Thread 
(Cine Plummet having their tree courſe, moving it up or down fintil both your 
ſights have received the Sun-beams; then if your Thread be found in the twelfth 
art, all things that are upright or truly perpendicularly elevated, are equal in 
height with their ſhadows. 
the Thread with the plummet be obſerved to cut any of thoſe parts next the lights, 
called right ſhadow, berween mand h, thenevery upright thing is more than the tha- 
dow, by ſacha proportion as 12 exceeds zhe parts where the Thread was found. 

If the Thread fall upon the firlt diviſion, then 12 times the ſhadow is the 
height. IF it fall upon the ſecond Diviſion, 6 times the ſhadow is the height. If 
itfall upon the third Divilion, 4 times the ſhadow is the height. If it fall on the fourth 
Diviſion, 3 times the ſhadow is the height, In the fifth Diviſion twice and two fifths 
of the ſhadow is the height, In the ſxth twice, in the ſeventh once, and five ſeyenths 
beech Diviſion, oneand 4 half in the ninth, one and a third in thetenth, one 
and a fifth pact inthe eleventh, ance and the eleyenth part of the ſhadow is che height 
on the twelfth part, then the ngth of the ſhadow is the height, as we ſaid before. 

Or in few words it may be &ne thus, Multiply the length of the ſhadowby 12, the 
_ divided by the parts invhich you found the Thread, your quotient ſheweth 


| cut be on the contary ſhadow, that is, if the Thread fall berwees 
gand »,augment then the lengrh ofthe ſhadow by the parts declared by the plummet, 
and the increaſe divide by 12; and the produ is the Altitude, 
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Example. 


In theForegoing figureit is plainly to be perceived, when the figure falleth upon 
the I2 Diviſion, the ſhadow is jw with the thing it ſelf; In the 6« of the right, ic 
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is but half, in the 6 of the contrary it is twice the height, and fo to conclude, as the 
{ide inthe right exceeds the parts, ſo doth the Altitude the ſhadow ; and the contrary 
inthe contrary ſhadow, Behold the figure 6 where you will find the Thread cutteth 
6 parts of the contrary ſhadow upon the Quadrant, the ſhadow B C then being 219 
foot, multiply (as I have ſaid) the length of the ſhadow 210 foot by, 6, the parts 
cut by the Thread, and it makes 1260, and that divided by 12 riſeth 105, which 
is the Altitude of ſuch a body, that caſts a ſhadow of 210 feet. 

Alſo the height of any unknown thing may be known by taking the length of its 
ſh:dow, and the length of the ſhadow of any ſtaff ſet upright whoſe length 4s known, 
ſaying, as the length of its ſhadow is to its height, ſo the length of the ſhadow of the 
unknown thing 1s to its height. 


& 
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CHAP, III. 
Without Shadow o2 any Supputation by your 


Nuadzant Geometrical, to take heights ap- 
poachable. | 


| Bo up ingeniouſly your Quadrant exattly madv towards the thing to be meaſu- 
red, looking diligently through both ſights backyard or forward, as occaſion is 
giver, -until you ſee the top, ſorhar your Line or Tivead fall juſt upon-the middle 
or 12 Diviſion ; 'new if you meaſure your diſtance froa you tothe foor- of che Ob- 
je&, which is the: pojnt dire&ly under -the top, then! have you the Altirude of the 
higheſt ſummirieto the right point or baſe in heighrequal Wich our ſtanding , adjoy- 
ning with it the height of your eyedownwards, #7 
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CHAP. IV. 


With the Aidof two Stations to find out Jnap- 
p2oachable heights. 


Eek two Stations going hither and thicher, yea, toward orfromthe thing you 
intend to meaſure, ſo thatin the one place the thread may fall juſt in 12, and at 

the other Starion in points ofa right ſhadow, then if you double the Diſtance of 
both places, the Summitie ſhallappear from that part of P - thing meaſured, which is 
qual in height with your Eye, or if your ſtanding beeyen with the Baſe, joyning 
to that double diſtance the height of your eye, you havethe whole Altitude from the 
ground, cc. Ifthe oneStarion cauſerht Thread to fall in 12, and the other in 8 of 
aright Shadow, then triple the Diſtance berween the two Stations, ſo have you the 
height, alſo : Or if the one be in 12, andthe other in gof right ſhadows, then : -4 
druple the diſtance, the one under 12, and the other under 6 of the contrary ſha- 
dow, and the place between both Stations is equal with-that you meaſure , ever un- 


derſtanding from your Eye upwards. 


CHAP. V. 


HoW by the Muad:ant, with Calculations, ſpeedi- 
ly to find all Heights acceſſible. | 


Our Quadrant, as in the former Figure, handſomly elevated againſt or towards 
the thing to be meaſured, perceiving through both (lights -oft the top, mark 
well the Diviſion or points croſſed by your Thread, whether it be of the right ſhadow, 
then multiply the diſtance between you and the foot of the Obje& by 12, and divide 
| Sum by the parts cut upon your Quadrant, which your Thread manifeſterh ; and 
the remainder isthe height of the Obje from your Eye. ; 
Qqq - —_ 
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Bur if the Thread fall upon contrary ſhadows, work contrarily, that is, augment 
it by the part, and divide that Sum by 12; Remembring ever to add the height of 
your eye downward ro your quotient; ſo have you your deſire, rhe Baſe being e. 
qual with your ſtanding, 
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Ya way Example. : 
Admit the Threadyy hihe plummet note 6 parts of contrary ,as you may ſee in the 

foregoing hgure , the diſtance from the baſe A to your ſtanding B 115 foot multiplied 

by 6, ſo have you 690,which divided by 12 yieldeth 57 \ foot ; to this adjoyn x foot 

(being the height of your eye fromthe ground) and fo find the Altitude to be 625 

foor. | | 


To find what part of your Altitude is Level with your Eye. 1 


Cauſe the Plummer and Thread to fall upon the ſide of your Quadrant where the 
Dana begin, which you will find before in the Deſcription of the Quadrant tobe 
the lide A B,and then fearching through the Sights that part, that which you can ſpye 
of your Altitude(the A. £0 et upon the ſaid Lice A B Jis level with your Eye. 
the height whereof from the baſe compared with the Altitude of your Eye, diſcove- / 
reth the inequality or difference of the ground, that is to ſay, _ much higher or | 
lower the baſe of the thing tobe afnct is than the ground at your Station, which Not 


,a5 you ſhall ſee cauſe, added or ſubſtraftedfromyour heights found as is be- | 3! 
fore declared , yielderh moſt exactly the true Altitude: And ha. may be aſſufed 
never to err, bow unequal or uncyea ſoeyer the be, 
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a — 
You may alſo by two things of one length joyned thus in a right Angle, find the 
Altitude of any thing. 
Ler the end C beapplyed to your Eye, then go F 


can eſpye the top and Baſe of your Altitude by rhe 
Extreams A B, andin ſo doing, the diſtance between 
your foot and the Baſe is equal to the height, with- 
out adjoyning the Altitude of your eye , which in 
all the reſt before ſhewed is required. Only here 
you inult take heed foro couple AB andC D, that 


16 beholding the Altitude, your Line A B may de- — bo | | 
ad perpendicular or parallel ro the heighe--- In "© * El PD, | 
ike ſort may youmete the diſtance of any two things in ſight, and that exaRly, if you 


aſe diſcretion in placing A B, rhat it bealways parallel to the thing meaſured, which 
my cally be done by help of a Line and Plummer uponthe ſide AB. 


"_ 
KO 


CHAP. VL 


To Meaſure the Diſtance any place is from the 
- topof a Caſtle o2 Wozk, " dram6: 


4 1H 
His Work is Performed as the former in the 2d. Chap. only here with a Plum- 
met and Line we take. the heighth or depth from the top of the Caſtle A\, *t6 the 
foot of the Caſtle B, and opgob that ro be agua to the diſtante there'raken, arid 
the diſtance BC equal to the height, and then: 
nillfiad rhediſtance CB. This is ſo plain there needs no Exatiiple. 


CHAP. VIL 


To get the Length o2 Diſtance of any place 02 
Mark in ſight, be it never 0 far, without Þh- 
ſtrument. | , 


A oral many praQices I find this the onlieſt way to obtain our deſire without 
the help ofan Inſtrument, yet in this is neceſſarily required to have ground e- 
nough at liberty on one ſide. Then begin thus, at the beginning of your Length ſet 

aſtaff or mark that may be ſeen afar off , then go from it Orthogonal or Sauroaeilh 
on which ſide you will 20ofoot, the more ground the better ; Put up there a ftaff 
alſo; now convey your ſelf to the firſt ſtaff or __—_ back from it 300 foot, more 
orleſs, at your pleaſure,ſet upthere a third ſtaff ſo, that the firſt mark or ſtaff and it a- 
gree all jn. aſtreight Line from your ſight to the fartheſt part of your length by the 
judgment of youreye ; now go ſide-wiſe from thence as far in a right Angle, until the 
ſecond mark offer it ſelf aright berween the extream part of your lengthand light, and 


Qqq 2 there 
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there put the fourth ſtaff. All this performed, ſeek out the diſtance between the firſt 
ſtaff and the Second, and that name your firlt diltance ; then the diſtance between 
the iſt and third, name your ſecond diſtance ; Again, thediſtance between the third 
and foy:th ſtaff is the third diſtance. Dedu@ your firſt diſtance from the third, ſo re. 
maineth the Diviſor ; then multiply your third diſtance by your ſecond, and the pro- 
du divide by your Diviſor, the quotient ſhewerh the true length from the third 
ſtaff ro;the fortreſs or mark deſired : for plainneſs behold the figure. 


Z 255 


7 


Example, 


Here this Letter A repreſents the Caſtle , being the diſtance to be meaſured , Bis 
your fiiit itaff ; C the ſecond ſtaff, differing from B the firſt Orthogonal 100 foot, 
D the third ſtaff, being diſtant back from the firſt in a Right line with the mark A 
133 foot; E is thefourth itaff , running ſidewiſe Orthogonally , or ia a Square, 
from-chethird, until the fartheſt part of your length A, is perceived in a right Line 
with the ſecond ſtaff at C and this diſtance D E let be 120 foot. Now by Subſtra- 
ion take 100 from 120, there remaineth for.a Diviſor 20 ; then multiply 133 by 
120, ſoriſeth 15960, which divided by 20, and there cometh 798 foot, the true 
diſtance between D and A, from which if you abate AB 133, there remainethB A 
your-propounded diſtance. 


. 1; But foraſmuch as this concluſion is tobe done without Inſtrument , and here Or- 


th 
. Or 


ogonal .morions {idewiſe is required, it ſhall be requiſite alſo co declare howan 
—_ or Right angle is upon a ſudden to be made, ye ſhall therefore (accord- 
ing to Pythagor as's Invention mentioned among the Definitions at the beginning of this 
Book) take 3 Staves, Cords, or ſuch like, making the one 4 ſuch parts, as the other 
is 3, andthethird 5 ; This done, conjoyn their ends together, and the angle ſub- 
tended of the longeſt ſtaffis a right , which firſt placed at B, andafter ar D, direQing 
one of his comprehending lidesro A , the other ſhall guide you co C and E; orif 
you deſire with more expedition to diſpatch, and not to tarry the proportioning of 
Cords, or ſuch like,to this Pythogarick Rule, take any 3 Staves, Sticks, or Threads, 
and conjoyn them, making a Triangle, it matters not of what form or faſhion they 
be, then placing one angle thereof at B, turning one ſideto A, dire& your ſelf lide- 
wiſe to the other, alwayes remembring to place the ſame angle at D, and departing 
lidewiſe again in like manner, in all the reſt do as before is declared. Thus uſing any 


mean diligence, yuo ſhall moſt exaRtly meaſure any diſtance, 
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CHAP. VIII 


With Halbeards, Pikes, o2 any Staves, having 
no other Jnſtrument, you may meaſure the 
Diſtance between any two Towers, Caſtles , 
02 other Marks, lying in a right line from 
you, not coming near any of them. 


Y Ou muſt firſt (as we have declared inthe laſt Chapter) prepare a Triangle, with 

joyning any three Staves, or ſuch like, together, which you muſt (at your 
ſanding) place in ſuch ſort, that one of the ſides containing the Angles, may lyedi- 
rely roward the Mark : Then ſetting upa Staff, Pike, or other Mark there, depart 
idewiſe, as the other fide of your Angle ſhall dire& you, fo far as you liſt, the more 
ground the better, and thereſer up your ſecond Staff or Mark ; then go direRly back 
trom your firſt Staff (alwayes keeping it exactly between your light and the Mark ) 
2s many ſcore again, or Pike lengths, as you liſt, ſerting up a third ſtaff; this done, 
youſhall place the ſame Angle you uſed at your firſt Staff now again at your third 
aff, in all points as it was before; the one lide of the Angle lying directly toward the 
frlt Staff, the other lide will ſhew you whither you ſhall go to place your fourth Staff, 
forpaſſing ſtill in a right line with that ſide of your Angle,you ſhall at the laſt find the 
cond juitly ſcituared between you and the fartheſt Mark, and there ſer up the fourth 
Sat; then remove your Angle again to the ſecond Staff, and placing there as be- 
fore, the one (ide even with the firſt Staff, paſs on in a right line with the other , until 
you -= rn between your neareſt Mark andthe fourth Staff, and there pitch 
up the hfth, 
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Now you muſt meaſure how many Paces, Halbeards, or Pikes length, are between 


your firſt and ſecond Staff, dedufting that from the diſtance between the third and 


fourth , and this Remainder ſhall ſerve you for a Diviſor ; then multiply your gi. 
ſtance between the ſecond and fifth Staff by the diſtance between the third and fourth, 
the produR divide by your reſerved Diviſor, and it yieldethin the Quotient the trye 
diſtance between theſe two Marks, See the foregoing Figure. 


Example. 


Let AB beche two Marks , whoſe diſtance I would meaſure ; my ſtanding place 
where I ſet up my firſt Staff, I; in the middle,my Triangle made of three Staves, Hal. 
berds, Bills or any ſuch like things, K LM ; the Staves or Halberds of which I make 
my Triangle N , which I firſt place at C, fecondly atD, thirdly at E, and note, 
art Cand Dthe ſcituation of the Triangleis all one ,- but at E it ſomewhat differeth, as 
you may behold inthis Figure, which Iwould haye younote, lelt haply you be de. 
ceived in your practice. | 

CE thediſtance between the firſt and third , deducted from D F the diſtance he. 
tween the ſecond and fourth, there remains H F your Diviſor ; which meaſured, 1 
admit 50 Halberds lengths, the diſtance berween G E 30 Halberds lengths, the ſpace 
between DF 100 Halberds my , now 100 multiplyed ih 30 produceth 3900, 
which divided by 5o, leaveth in the Quotient 60. I conclude theretore the diſtance 
between-A and B to be 60 Pikes lengths. . 

This one thing is to be taken notice of eſpecially , that whatſoever you metethe 
ſpace G E withall, that you uſe the ſame in meaſuring H F, and as for D Fit matters 
not what you meaſure it withall , for your Quotient ſhall bear the ſame denomina- 
tion, Preciſeneſs is to be uſed in placing of your Triangle , and in meaſuring EG, 
and HF, otherwiſe error may enſue , eſpecially if D F be but a ſmall diſtance , and 
the Angle at B very ſharp, There needeth in this matter no further admonition, 
ſmall Pratice will reſolve all doubts. 


GHAP. IX. 


To meaſure the diſtance between any two Forts, 
Caſtles, 2 other places, howſoever they be ſcitu- 
ated, though there be Rivers, o2 (uch like Jmpe- 
diments between , that pou cannot appzoach 
nigh any of them; and that without an Juſtry- 
ment alſo. b-1 


Et your Angles, as before hath been ſaid, be prepared of any three Staves, &c. 

L youſhall firſt at pleaſure ſer up one Staff, and applying thereunto your Anglein 
ſuch ſort , that the one po—_ lide lye dire&ly to one of the Marks (which hete 
for diſtin&tion ſake I will call the firſt) go backwards too and fro until you find your 
ſecond Mark preciſely covered with your Staff, noting whar part of the line or {ile 
ſubtending the Angle it cuts by your line viſual , i make a fine notch or mark 
upon that ſubrending Staff , which done, you ſhall go lidewiſe from the firſt erefted 


Staff, as the other containing lide of your Triangle will dire you, ſo far as you a 
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and then ſet up your ſecond Staff, yet paſs on from thence in a right line with that 
containing lide of your Angle that riſeth from your Staves , and cometh ſomewhat 
toward the Mark, and go ſo far until you ſpy your ſelf juſtly between your third Staff 
and your brit mark, there ſer up your fonrth Staff, then reſort to your Angle again, 
and ſtanding behind the ſecond Staff, nate wliether a right line from the Angle to that 
notch { before made on the ſubtendent Staff or (ide of the Triangle) will dire you, 
for that way preciſely ſhall you go on until you come in a right line with the ſecond 
2nd third Staff, and.eret f va the fifth Staff, this done . meaſut the diſtance be- 
tween the ſecond and third Staff, reſerving that for a Diviſor ; then multiply your 
diſtance between the firſt and third Staff, by the diſtance berween the fourth and fifth 
Staff, the produt divide by your reſerved Diviſor, andit yielderh in che Quotient the 
true diſtance between the rwo marks. 
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Example. 


Let A B be the diſtance Iwould know, C my firſt Station where the firſt Staff is 
erected , I my Triangle made of three Staves, and placed at the Station, anddire&ed 
with one of che containing ſides to A which is the firſt mark , as you may lee in the 
figure, and with the other {ide to D and E the ſecond and third Staves , Histhe 
torch or mark upon the fide ſubtended to the Angle , where the line- viſual from » 
pſſeth to the ſecond mark B, my Triangle now I ſcituate at D , asit was before at C, 
the one contained ide lying even with the erected Staves , the other dire&ed ro my 
farth Staff F, placed in a right line with E the third Staff, and Arthbe firſt mark. 
Again, my line viſual proceeding from D to H, the notch in the ſubrended (ide of 
the Angle is extended to my fifth Staff G, ſcituated exaRtly between E the third Staff 
adB the other mark : This done, I meaſure the diſtance between my ſecond -a 
third Staff, finding it 20 foot , likewiſe betweenthe fourth and fifth Staff , and find: it 
72 foot, finally berween the firſt and third Staff 65 paces; ſo that according to rhe 
Rule before given, multiplying 65 by 72, I have 4680. which divided by 20,yieldeth 
n the Quotient 234, and ſo many paces isthere between Aand B. 

Thave not fet out the _— in juſt proportions anſwering to theſe numbers , for 

is not requiſite, but in ſuch form as may beſt open and make manifeſt the ſciruation 


ef the Staves and Triangle, wherein conliſts all the difficulty of this Practice, 
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CHAP. A. 


How you may readily find out the diſtance to any 
Tower, Caſtle, Fozts, 8c. by help of the fozmer 
Nuadzant. 


Er the Quadrant be made upon a ſquare Board as is there marked ADB Q. Let 
L D B be divided into go Degrees or equal parts ; and inſtead of the 12 equal 
arts, or right and contrary ſhadows, g m and by, let the two lides D Q and 
Q be divided each into 1200 equal parts, or as many as you pleaſe, and marked 
fromthe Center A, and have a Ruler or Index to be moved round upon the Center A, 
having two ſights upon it, ſet juſt uponthe feducial line of the Index , and let it he 
divided into ſuch equal parts as the Lymb BQ , or DQ. 

Let this Inſtrument thus fitted be handſomly placed upon its Staff, or otherwiſe, 
lay the feducial of your Index upon the beginning of the Degrees of the Quadrant , 
and turn your whole Inſtrument ( the Index not moved) till you may efpy through 
the ſight yeur mark, then remove your Index to the contrary {ide of the Quadrant, 
placing theline feducial on the (ide line where the degrees end, and look through the 
lights, and in that very line ſet up a mark a certain diſtance , the farther the better, 
this done, take away your Inſtrument, and ſet up a Staffthere , and remove the 1n- 
ſtrument to the mark you eſpyed,; ſer your Index on the beginning of the Degrees, 
moving your whole Inſtrument , till you find through the Sights the Staff ar the firſt 
Station , then remove your Index (your c—_ keeping 1ts place ) till you may 
againeſpy through-he Sights your mark ; which done, note the Degrees cut by the 
line feducial, and then work thus, upon ſomeeven ſmooth Superficies , whethet it 
be Board, Plate, or Paper : Draw firſt a ſtgeight line, and open your Compaſſes to 
ſome ſmall diſtance, callthat ſpace a ſcore , and make ſo many ſuch diyiſions upon 
your Line as there is ſcores between your Stations ; then upon the end of your line 
raiſe a perpendicular, and fixing one foot of your Compaſſes at the other end, open- 
ing it to what wideneſs you _ , draw an Archriling from the ſame line thar 
repreſents your Stationary diltance , and dividing it into go equal parts or Degrees 
(as you was taught in the making your Quadrant ) extend from the Center to the 
number of Degrees cut by your feducial line, a right line , until it concur with the 

ndicular before ereted;then ſee how much of that ſpace (which repreſenterh the 

core individing your Stationary diſtance) is contained in the perpendicular , ſo many 

ſcore is the mark off from your firſt Station , and by dividing the Hypothenuſal Jine, 
you may find the Diſtance from the ſecond Station, | 


Example. 


A the firſt Station, C the ſecond, D the mark, A C 8opaces , Degrees of the 
Quadrant cut bythe line feducial at the ſecond Station is 71 d. 7 , and H istheunity 
or meaſure repreſenting one ſcore, EF 4 parts, GF 12, GE 12+, or there- 
abouts : Thus may you conclude the mark to be diſtant from the firſt Station 12 ſcore 
paces ; the Hypothenuſal line or diſtance of the mark from the ſecond Station, 
I2 ſcore and 13 paces. 


See 
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See the F igure. 
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C Ts PÞ£r:02m this Work by Calculation. 

4 In the foregoing Figure , Bis the place to be meaſured, A the mark where I firſt 


be lipoſed my Inſtrument,from it I go Orthogonally to C,the Index, ſuppoſe cuts there 
400. In the right ſide of your ſquare, the diſtance between B and C, I have ſuppoſed 
y ſopaces ; wherefore multiply 1200 by 80,and there cometh 96000, whtch divided by 
. 40o, declarerh unto me 240. paces , the true length from A ro B. Or by dividing 
Fr 1449000, the ſquare of 1200, with 400 the parts cur, you ſhall produce in the 
y Quotient 3600, your proportionable part found by the Rule of Reduction , which 
Ne wemented in 80, yieldeth 288006, and that divided by 1200, bringeth in the Quo- 
i tent 240, which is the lengrh A B agreeing with the former operauton. | 

to Bur if you would find CB,or the Hypothenuſal lingbcing the diſtance between the 
Mn cond Station and the mark ; then by the former Tableof Squares, or with your Pen, 
ne idthe Square of A C, and the Square A Bthe diſtance already found from the firſt 
N- Fation , theſe two Squares added together , the Square Root of that Sum is the di- 
ar kance C B, viz. 253 paces ; or if the Sum of the Square of A B and AC be ſought 
G5 brin the Table of Squares , you will find againſtit 253 paces, the length of CB, 
he which was to be found , for the Square of AB more, ACis alwayes equal to the 


he reof C B, and the Square of CB leſs, the Square AC is equal to the Square 
he «AB. 

ny 

ne, - N= 


CHAP. XI. 


iy [0 meaſure the diftance between any two marks 
oe { that lyein one right line from the Eye. 


| by» may be reſolved by the former Propoſition , meaſuring how far either di- 
ſtance is from your ſelf, and then dedu the one from the other ; or thus, another 
See w the lide of your Geometrical SquaredireRed rowardsthem , depart Orthogo- 
Y, 8815 before declared, 100 or 200 paces at your pleaſure , bur the more the 

Si berter ; 
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better; then place your Inſtrument again , turning the ſide of it towards the firſ 
Station , remove then the Index to either marks, noting what parts at either place 
the Index doth cut of the Scale ; and if the Index ar both rimes falls on the lefe lide | 
dedut the leſfe: from the greater ; with the number remaining , augment this dj. 
ſtance between your Stations, and dividing by the whole ſide ofrhe Scale , your Quo. 
tient is the diſtance. If the Index fall onthe right (ide at Either time ,then muſt you by 
the Rule given ia the Ninth Chapter, reduce them into proportional parts , or if at 
one time it fall on the left fide, and ar another time on the right , then ſhall you only 
reduce the parts cut on the right ſide ; which done, dedu as before is ſaid, theleſſer 
from the greater, and with the remainder multiply your diſtance Stationary, the pro. 
du divided by 1200, yieldeth how far one mark is beyond another. 


Behold the Figure. 
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Example. 


Admit A B rhe marks in a right line from C your firſt Station ; D the ſecond Stz- 
tion Orthogonally ſcituated from C, where your Square being placed , ge your 
Index firſt cut 800 parts on the left ſide, and after goo parts on the right fide, you 
muſt divide the Square of 1200 by goo , as was taught in the former Chapter; 
fo will your Quotient amount to 1600, from which if you withdraw 800 , the parts 
cut onthe left ſide, there will remain 800, which maltiplyed by 200 paces , the d- 
ſtance Stationary C D, there amounteth 160000, this divided by 1200, yieldethin 
_ m_—_ 133 3; therefore the diſtance from A B, your mark, is 13 3 paces, 1 foot, 
and 8 inches. 
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CHAP. XII. 


To meaſure the Diſtance between any two marks 
lying in one plain level gzound, howſoever ſcitu- 
ated, Without Arithmetick. 


His at two Stations may be done, as we haye done before; but we will here ſup- 
T poſe but one Station , knowing the diſtance from that Station to each place , 
and the Angle it makes with each Station ; then by help of a pair of Compaſſes, and 
any line of equal parts , this is moſt eaſily wrought, as is well known to ſmall Practt- 
tioners in this Art , ir being alſo the 4th Queſtion in Right-lined Oblique Tri- 


es. 
a intend to ſhew the working ofevery' one of theſe qzm=m by Logarichms ; 
but conſidering a Gunner hath nor alwayes ſach Tables by him (and if he have them 
and underſtands right-lined Triangles , doubtleſs he may ealily apply them to this 
work ) I cherefore thought what I have done in this caſe to be ſufficient. 


— 
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CHAP. XIIL 


The Deſcription of an Jnſtument , whereby to 
plot out any Coaſt, Country, City oz Garriſon, 
and to take the diſtance to every Remarkable 
Obzect. | 


7 y—_ is four ſquare, with a Circle in the middle ; divided into 360 
equal parts or degrees. Let the diviſion of the ſquare be from 1 to 100 , or as 
many as you can ; you muſt alſo have fixed to it an Index , with ſight upon the ſame, 
25 you may ſee by the Figure following in the next Page. Ir is called a Circumfe- 
reater or Geometrical Square. 


Todzaw a Plot of any Coaſt 02 Country in ſuch ſozt that you 
may readily tell how far any place is diſtant fzom you , 02 
one fzom another. | 


Ou muſt afcend ſome high Tower, Hill, Cliff, or other place , from whence 
you may commodiouſly behold on every part thoſe places you intend a Plot of, 
there ſer up your Inſtrument upon its ſtaff , and in ſuch ſort place it by help of your 
Needle, that the four Semi-Diameters ſtand due Eaſt , Weſt, North , and South ; 
then turn your Index to Town , Village , Haven , Road , or ſuch like , eſpying 
h the Sights the middle or moſt notable mark inthem, noting withall in a Ta- 
ble by ir ſelf thedegrees cur by the Index in your Inſtrument, which we call the 
Angles of polition, and ſo make a _ of the firſt Station. Then ſearch 
* Sil'2 wit 
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with your Eye, viewing round about, ſome other lofry place, from whence you may 
behold again all theſe places, for that ſhall be your ſecond Station , and turning 
thereunto the Index of your Inſtrument , note what degree it toucheth ; this done; 
remove your Inſtrument thither, and place it in all ceſpecs as 'twas before, and turn- 
ing the Diameter or Index of your Inſtrument to every place , eſpying through the 
Sight all ſuch marks as youſaw before , noting again bs degrees cut , or Angles of 
polition , writing the names of every place , and its degree by it; ſo have you 3 
Table alſo of your ſecond Station, with theſe Tables you ſhall reſort to ſome plain 
{mooth ſuperficies of Board, Parchment, Paper, or ſuch like , and thereon deſcribe 
a large Circle, divide it into 360 degrees, like ro the Circle of your Inſtrument ; 
thenfrom the Centre thereof to every degree noted in your firſt Table, extend —_ 
lines, writing upon every one of them the name of his place ; and upon thar line t 

repreſents your ſecond Station fix one foot of your Compaſſes, opening the other at 
pleaſure ; and draw another Circle, and divide it alſo into 360degrees, and fromthe 
Center thereof extend right lines to every degree noted in your ſecond Table, writing 
as before ppon every one of them the name of their places or marksz finally , you 


ſhall note diligently the concourſe or croſling obevery two like lines, making thereon 
a 
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aſtar or ſuch like mark, with the names of the places thereunto belonging. Now if 

ou deſire ro know how far every of theſe Towns , Villages, &c. are diltanc from 
each other, you ſhall dothus , meaſure the diſtance berween your Stations by Inſtru- 
ment or otherwiſe , as you have been before taught, and diyide the right line berween 
the Cen:ers of your Circles into ſo many equal parts or portions as there are Miles, 
Furlongs, or Scores, berween your Stations; then opening your Compaſles to one 
of thoſe parts ; you may meaſure from'place to place, alwayes affirming ſo many 
Miles, Furlongs, or Scores (according, to the denomination of that one part where- 
unto youopened your Compaſſes ) to be between place and place, as you find by mea- 
ſuring there are parts. / | 


Example. 


There is a Sea Coaſt having ſundry Harbours, Towns, Villages, Caſtles, and ſuch 
like ſcituated thereon , whoſe. Plot in due proportion I require , with the exa&t di- 
ſtances of every place one from the other. 

Having therefore eleed a lofty -ſeat , from whence I may behold all"theſe places 

my Inſtrument ſcicuated as 45 declared) removing the Index to a Caltle that is far- 
theſt , being a Caſtle ſtandirig inthe mouth of a Haven , having received it through 
my Sights , the line fiducial of my Indexicutteth 3odegrees, thenIremove it to the 


next, a Village or Fifi Town, and the Index cutteth 5o degrees , and ſo round 
toallebereh . and thus I ſhall have the Table of my firſt Station, as followeth, 
The Table of my firſt Station. 

The Caſtle. — —_— — 0 A— | — 3Q. 
The Village. — — A—— i 
The City. — ——— roreff 
The Eaſtern Head of the Bay. —— ————— 95 
The Weſtern Head of the Bay, —— mmm rt —— 975 
The Fort within Land. — ——= ——————— 130. 


This done, I behold another Hill or high place, from, whence. I = in like manner 
view all thoſe places, and'turning my Index thereumo , 1 find the Line fiducial 
lying upon 180 Degrees , then carrying my Inſtrument thither, and placing it in all 
points there , as it was at the fir{t Station , I turn my Index again to my firſt 
Markor Caſtle , and find it tocut in 15 Degrees, at the ſecond 25, &c. as you may 
ſee inthis ſecond Table. 


The Table of my ſecond Station. 


Deg. 
The Caſtle. — — IS 
The Village. — — ——z 
The City. — — —_— 
The Eaſtern Head of the Bay. — 
The Weſtern Head of the Bay. — —_— ————— m— 
The Fort within Land-<——— —— — ——— -—— 80, 


With theſe Tables I repair to a Paper, Parchment, &c, and by the forrher Rules 
draw the Figure following. | ; 
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Having thus compleated your Plot , and found the diſtance between A andB tobe 
5 miles,make a Scale according to that diſtance,divide it into miles and parts,and with 
it you may meaſure your diſtance from place to place , or the diſtance from any 
of = ho to each place, according as you have _—_ _ 

us or changing your Station , you may make ſeveral Plots , contain 

thetrue reSportion par > Lo of Towns, Villages » Ports, Roads, Hills, Rivers 
and all other notable places throughout a whole Realm. 

Thus I ſuppoſe we have writ all ſuch propoſitions of meaſuring of heights, diſtances, 
and profumdities, &c. as may be ary to our work. We will next come to the 
more Prattick parc,of mannaging a Piece of Ordnance to do the beſt Service. 
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CHAP, XIV. 
The Deſcription and uſe of the Gunners Scale. 


L ren is made according to the Diameter of our Engliſh Ordnance, not above 
8 inches long ,- being the Diameter of a Cannon Royal; they are generally 
made of Box, Pear-tree, or Braſs, any well ſeaſoned Wood that will not warp may 
ſerve : Upon one ſade-I-have ſet the names of all forts of Ordnance ; and in the Angle 
of meeting with the names, is the Angle at the Bore; and between that and the next 
leſs Diameter, is the common length of ſuch a Piece ; and upon the ſtep of bredrh is 
the number of paces theſe Pieces ſhoot point blank; and right in the Angle of meet- 
ing, berwixtthe two Diameters , with the Angle of meeting with the names,is firſt the 
weight af the Gun, the breadth of the Ladle , the length, weight of the Charge of 
Powder, the Diameter of the Shot, weight of the Shot, and a line of inches, and tenth 
parts of an inch. The Backſide is alſo divided into inches and quarters of inches, and 
over them is ſhewed the weight of every Iron Shot anſwerab!e to thoſe inches,with - 

weight 
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weight of the like Bullet in Lead and Stone, each being diſtinguiſhed. You may alſo 
if you pleaſe have upon this {ide the Gunners Quadrant , and ſuch other things as 

ou ſhall think fir , as you may ſee in this Figure following , where all things are 
diſtinguiſhed by their Names, and need no more Explanation. 

You will obſerve by this 1 nitrument,that the Ladle is but 3 Diameters of the Shot in 
length, and } part of the Circumference, fromthe Cannon to the whole Culyering , 
andthe charge of Powder will be found to be about 2 Diameters of the Piece, from 
the Culvering ro the Minion, the Charge may fill 2 Diameters and a half; and from 
the Minion to the Baſe 3 Diameters, bur of this matter we have ſpoke at large in the 
firſt part of this Book , bur there having left out the Table of Periors and Drakes , x 
thought good hereto inſert 1t. | 


a neceſſary Table of Periozs and D2akes p2opoztioned. 


| Names ot Height of the [Length in |Weight in| Weight of Length of 
Pieces. bore in inches. | Diameter. , mer.,pound.| Powder. | the Ladle. 
Canon Perior. | A I2. kay -- _—_ 3, 3'4 £ $. 
p. Canon Drake. | 6: effi! : ub mmngy 9 pound. 2 45 
Culvering Drake, | 5} : | " 200 — X 4. 
D. Cul. Drake. [4+ : Fn 1500 «ery * HE 
Saker Drake. 3% "16 | 1200 2 OT I 


CHAP. XV. 


500 fo make a true Diſpart of any true bozed 
15:2 of DO2dnance. 


7” Now firſt, that to diſpart a Piece of Ordnance , is no otherwiſe than to bring 
4%, the Diameter at Muzzleto be equal to the Diameter at the Baſe Ring, in true 
founded Ordnance , half of the Diameter of the Cylender is the diſpart ; but more 
generally it may be done thus, Gird the Piece rpund about the” Briech with a thred , 
iter do the like by the Muzzle Ring, lay theſe two (trings ſtreight.upon a Table ar 
length, and make two marks for the length of each ſtring , divide the diſtance berween 
each oftheſe two marks into 22 equal parts with your Compaſſes , and 7 of them are 
their Diameters ; then meaſure how much each Diameter is in length,and ſubſtra& one 
Diameter from the other, then take the juſt half of the difference, and that is the true 
diſpart of your Piece in inches, and part ofan inch. 

But theſe Diamerersare better and more artificially taken with a pair of Crallipars,as 
we have ſhewed before in taking the Diameter of a Shot,and then meaſured upon your 
Scale of inches and parts, will give you the true Diameters of che Piece both ar Brirch 
and Muzzle, with which work as above. 

Allo you may find the true diſpart of a Piece thus ; Put a ſmall Wyer or priming 
Ironinat the Touch-hole of the Piece to the bottom of the Concave ; then mind what 
part of that Iron is even with the Baſe Ring, and make a mark rhere; then rake ir out 
and apply it to the Muzzle , and place it npon the lower edge of the Concave - 
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the Pieceas upright as you can, and mind what part of the Iron or Wyer is even with 
the upper part of the Muzzle Ring, and there make a mark; tor the difference berween 
theſe two marks , is the true diſpart of the Piece : or after you have placed your Iron 
upon the Muzzle as before, cauſe a diſpart to be raifed ſo high as that mark which was 
made upon the Iron when'*rwas put down the Touch-hole. 

If from the top of the diſpart a fine chread or line be carried to the Muzzle Ring ; 
you will ſee how high you may make a diſpart atthe Trunions, 

Or thus a diſpatt may be made at the Trunions ; lay a peece of ſoft Wax upon 
the Trunions , andlet one raiſe it high, or depreſs it, until that the Meral at the top of 
the Baſe Ring, the Wax between the Trunions, and the diſpart of the Muzzle, be all 
three of one height preciſely ; but the former way with a thread is more exaR, 

A Piece of Ordnance may be diſparted thus ; take two {ticks (each of them muſt 
be longer than the Piece ) and alſo make a Plummer of Lead to hang in a ſinall thread 
made faſt to one end of the ſtick , which lay croſs the top of the Bafe Ring , to and 
fro , until the Plummet deſcending from the end thereof, may jult rouch the (ide of 
the Metal of the ſaid Ring ; then keeping falt the ſtick in that place, hang your Plum- 
met down by the other ſide of the ſtick, until it on the otherlide jult rouch the Metal of 
the Baſe Ring ; when you have done, cut off the ſtick juft in thar place by which the 
Plummet deſcended, perpendicularly, and this length 1s che juit Diamerer of the Baſe 
Ring ; after this manner you muſt proceed to take the Diameter at the Muzz'e. Then 
laſfy, ſer theſe two ſticks together even at one end , and mark their difference in 
length or height , for jult half of that difference is the diſpart of that Piece. 

I would adviſe all Sea Gunners upon ſome occaſions to uſe -Diſparts between the 
Trunions of their Pieces, made of a juſt height, on purpoſe to ſerve that place, by the 
method we have even now preſcribed , and let them be tryed about the Piece with a 
twine, - becauſe elſe at every Shot they vrill be to ſeek , when apon a ſuddain the 
ſhould uſe them, and they will much avail and ſtand them in great ſtead.I could expre 
other wayes, only I think theſe ſufficient. 


CHAP. XVI. 


How to give Level With a Piece of O2dnance to 
make a Shot at any Mark aſſigned. 


_ your diſpart on the Muzzle Ring , juſt over the Center of the mouth of the 
J Piece, which you may beſt do by putting a ſtick croſs the bore, and dividing 
it into two equal parts, then with a Plumb line hanging over the mouth of the Piece, 
being guided by the divided ſtick,you ſhall have good aim where to ſet your Diſpart ; 
this being done, go to the Baſe Ring , if the Piece be true bored , then find which is 
the higheſt part, and middle of that Ring ; bur if the Piece be not true bored , then 
find which part of the Baſe Ring is juſt over the Cylender, and take that for your true 
line : when you haye found out the diſpart, and placed it , and alſo found what 
point in the Baſe Ringis to anſwer x0 it , then make ſome very (mall mark onthe 
Baſe Ring inthatplace , hold your head about two foot from the Baſe Ring, and there 
you may beſt oblerve, as the Piece istrayerling, when you are in a direct line with 
themark , this done, give one of your men order to raiſe and fall the Piece with his 
HRand-ſpike as you ſhall appoint him, until you can, holding your head two foot from 
the Britch of the Piece, with your eye perceive the mark ar the Baſe Ring , and the 
top of the diſparr in a direR line with the mark you muſt ſhoot at ; at that inſtant ſtop 
the motion of the Piece with a Coyn, that it may remain as you have direcedir ; then 
Prime your Piece, and give hire. Before 
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Before you place your Diſpart , you are to take notice whether the ground be 


Level whereon the Wheels of the Gun ſtand , orif they be not one higher than the 
other, and ifthe Trunions ſtand juſt over the Axeltrex of the Wheels or no, whether 
one Trunion lye higher on the Carriage than the other : wherherthe Gun be truely, 

laced in the Carriage or not ; that is, that it be not nearer one ſide than the other : 
wherher the Carriage be truly made accordingto the direction we have already pre- 
ſcribed in the firſt part z whether ' the Axeltree be placed juſt croſs the Carriage 


or nor. 
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CHAP. XVII 


how, if a Shot do carry to the right o2 to the teft; 
under 92 over the mark, by reaſon of ſome known 
fault, to amend it in making the next Shot... 


'& Ftrer you have made one Shot,” and find the Piece carry juſt over -the mark, 
[A then do all that has been _ in , and when your Piece lyes directly 
zpainſt the. mark , obſerve how much the laſt troak of the Shot' is above the mark , 
ſomuch loniget make your diſpart, that the top of jt may be/juſt ſeen from the Brirch 
ofthe Piece, in a dire& lite with the ſtroke of the Shot , when ir is- of - this length , 
then level your Piece wirh this new diſpart to the affigned mark , Give fire, and 
nithour doubt it will ſtrike the ſame. Jagged Ge 

If the firſt Shot ſtrike under the mark, then bring the Piece in all points as 
beforero paſs, mark howmuth of the diſpart is over the {troke of the Shor, and cut it 
jul ſo ſhort, as being ar the Britch you br the rop of it, with the mark on 
the Baſe Ring and ſtroke of the Shot 1n a juſt right line ; and 'when you perceive it is 
=_ a length, level the Piece to the aſſigned mark, as at the firſt , chen Prime and 
Gwe hre, 

If the firſt Shot ſtrike on the right hand of the mark , to mendit you muſt level 
the Piece as formerly ; you ſtanding behind the Britch of the Piece, ethe froke 
of the Shor over the difare , and that part of the Baſe _ as you at that inſtant 
look overin a right line rowards thediſpart, and the ſtroke of the Shor, ſetup in thar 
placea Pin with a little ſoft Wax on the Baſe Ring, ſo this Pin will be in a _ line 
with the diſpart and ſtroke of the Shot : This being done, level your Piece to the mark 
aſſigned by this Pin and the diſpart , and without queſtion you will make a fair Shot ; 
for when you level by the Meral of the Baſe Ring where the Pin is placed , and the 
mark of the Piece ſtanding at that direion , look over the top of the diſpart from the 
notch in the Baſe Ring,and you ſhall findir to lye juſt ſo much to theleft,as the former 
Shot ſtruck to the right , fromthe aſſigned mark, which ſhould in all likelyhood now 
ſtrike the mark; (3 TFT | | 

But if a Shot þe both toowide and roo low , then you muſt uſe both the direQions 
above raughr, 'ro make the next Shot : firſt regulate the difpart by cutting it ſhorter, 
according as the Shots mark is lower than the aſſigned mark ; when this is done , 
then proceed to my direQions to mend ſhooting wide , and theſe things performed 
with care and diligence, cannotchooſe but mend a bad Shot. 
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CHAP. XVII. 


Dfizoating at Random at aMark beyond the right 
line of the Pieces*reach, o2 right Range of a 
Shot; and the way of framing a Table of 
Randoms, by help of the Gunners Nuad:ant, 


Or the effeRing of this matter , we maſt have a Quadrant with a Thread and 
F Plummet _ ( which is deſcribed in the firſt Chapter of this ſecond Section) to one 
ſide of this Quadranr; ſo that one end of the Ruler may go into the Caviry ofthe 
Piece, and let a Piece of Lead be faſtned to the end of the Rule, to make it lye cloſets 
the bottom of the Metal within , the Quadrant hanging without, and the Plumb-line 
ſwaying or hangingdown from the Center of the Quadrant, perpendicular to the Ho. 
rizontal line; for rhe Quadrant being thus placed, you may mount a Pieceto what 
degree you ſhall find fit to ſhoot by. + 

Now. eyery ane ET will learn to ſhoot at Random, muſt draw his Piece on a level 
round. where fpit (| leyel , he muſt obſerve that diſtance in feet or pages, 
then-moutt his Piece to, one degree , and mark where that ſhall graze ; cus Gadia 
chediftanre of eyery d from the level to the tenth degree , by theſ diſtances 
make. 4 - Table , to which annex the degrees againſt the diſtance ; by which Table 
you mayi (uling the Ars, of Proportions) find how far another Piece will convey her 
Shot from degree to degree, and in Loading your Piece for this work you muſt have 
our Powder exatly weighed , and likewiſe the Wad , and let the Biece cool of it 
{if and chisyou mult doev time , and if the Piece be mounted, there needs no Wad 
after the Shot; alſo you m e434 Lg acne" h of the Powder , and 
let the Powder equally, and with the force and ſtrength be preſſed home, as near 
as poſſible you may. 
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CHAP. XIX. 


An effectual way to make a Shot out of a Piece of 
£©2dnance at Random. 


E that intends to be expert at theſe things , ought principally to endeavour, at 
A one time or another, to obtain fo muchliberry of his Superior Comman- 
ders,asro make two,three,or more Shot with the Piece he chooſeth, or intends for moſt 
Service ; then muſt he meaſure the diſtance from-the Platform to the firſt graze of the 
Shot ; and muſt apply it to the Table , which Ihave here inſerted , being the expe- 
rience of ſuch as have been knowing Gunners. But firſt I ſhall ſet down Mr. Nye &f 
Worceſter's Experiment , not as he 1s Mathematician,as he writes himſelf (which Title 
none of our Learned Mathematicians of England do aſſume) but as he was a Practical 
Gunner, and made theſe ſeveral experiments upon four ſeveral degrees of Mounture, 


viz, 1 deg. 5 deg. 7 deg. 10 deg. fromthence was found theſe Randoms. F 
t 


i 
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At 1 degree, the Short did light fromthe Piece or place of ſtanding 225 paces. 

At 5 degrees, the Random was 416 paces. 

At7 degrees, the Random was 50g paces. 

At 10 degrees the Random was 630 paces. a 

And by theſe, Experiments a Table may be framed according to this Rule. As the 
known degree of Mounture, is to the number of paces the Piece carries ; ſo is the 
number 0 degrees prapoſed', to the diſtance required. 


_ of this Table will plaialy appear” in one onely . | 7 Thkes 
Suppoſe you make'tryal-of your Piece of Ordnagce, ac- | Degrees. Paces, 
cording to the merhod prefcritzed in the faſt Chapter , and s 206 
find that at 6 degrees of Random upon a leveF-ground, the I ——225 
Shot is conveyed 619 paces, -and areto ply your Piece ' | 2 ———274 
againſt a place which lyes heyond he point blank , the di- 3 — 23 
ſtance being 498 paces, to knaw the degree the Piece muſtbe © | _ 4 370 
elevared too , do thus ; in-this Table of Randoms againſt 5 416 
6degrees, there is 461 paces'z thenay as 619 paces ist0 461, {| 6 461 
ſo is 498 to 375 ; which-namber, or the neareſt ro being 1 7 - 505 
ſought , in this Table is 370, (and ſtands againit' 4 degrees , 8 —— 548 
but becauſe it is not exactly the ſame number , you muit 6nd | - 9 589 
outthe part of a degree or minute, -by a Table of - proportio- -:| 10 630 


ml parts; bur if the mark you ſhoot at be lower or higher 
than your Platfyrmer, ther-you muſt add or fubſtratſomany degrees or minutes 
fomrche degrees and-minutes- found , and the remainder.is the degree you ought to 
mount your Piece to.- ; | © 
' Now that we may be underſtood well , we mult know that-there are two ſorts of 
Ranges or Motions of a Shot}, of which you may-ſee more in Chap. 20. the one is 
alled the Right Range, andthe other is termed the Curved or Crooked Range , and 
theſe two there termed a Compound Range, is called the. Dead Range; hat is to ſay the 
whole diſtance from your Platform from whence the Shot was made , to the place 
where the Bullet firſt grazes ; yer the perpendicular deſcending of the Bullet is alſo 
alled the Natural motion , as you may ſee by the. figure hereafter placed. 
Captain Hexham in his Book of Gunnery, thews how by finding out theRandom of 2 
Cannon for the firſt degree of Mounture to find the Random for every degree to:45 de-" 
, which is the urmoſtRandom, after this manner , Firſt, find out how many paces 
the Cannon will ſhoot, being laid level by the Metal ( which he accounts 4 one 
degree of Mounture ) divide this diſtance by 5o, then mujtiply the -Quorient'by rx, 
and that will bring out the number of the greateſt digreſſion or difference berween 
Range and Range, which being divided by 44, the Quotient will ſhew the number of 
paces which the' Bullet will looſe io the other Ranges from. degree to degree. 
Example. A Battering Cannon being laid by the-Metgl ,-will igot his Buller (as, he 
faith) 1000 ordinary paces, two foqtand a half roeach pace; which being divided 
by 50, the Quotient wilt be 20, which multiplyed by 11, is 220 paces, which is rhe 
number of the yexr digreſſion made in the ſerahd degree + which 220 divide by'44, 
thenamber of the remaining degrees-yields-5,/ which is the- aamber of paces. tbe 
iniſhed incach degree; and by ygus Rule chis Table is framed. - =_— 
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Table of Randoms to 45 Degrees , accounting 
E 2 Foot x to the Pace. - . 
EA AR ho 
(s) 0775 | 225 | 23 | 4685 | 110 |} 
1] 1000 | 220 24 | 4795 | 105 bo 3s ah { 
2 | 1220 | 215 | 25 ! 4900 | 100 
3 | 1435 | 210 26 | FoOO | 95 
4 | 1645 | 205! | 27 | 5095-) 90 
5 | 1850 | 200 28 $185 | 85 
Op 6| 2050 | 195 29 | 5270! Yo 
| T 7 2245 |.190]- | I 30|5350| 75 
& 8/2435 | 185 | | & 31 |,5425 | . 70 T 
| 9| 2620 180, | oF 32 F595 { 65 
$ 10| 2800 | 175 3 33 | 5560 | 60 | any 
AF do 170 & 34 $620 | 55 ot" 
> 72.) 3145 [165 | | 35 | 5675 | 50 Th 
8 13'| 33101 160 |- | © 36{:5725| 45 | 
S 14 3470 | 155 ||| 37 | 5770 | 40 _ 
SE 15] 3625 150 |. 5 38. | $810 35 = 
*. 16, 3775 | 145 [| 39 5845 | 30 Tables 
I7 | 3920 | 140 40 |.5875 | 25 
18 | 4060 | 135 41 | 5900 | 20 
19\ 4595 | 130! | ' 42 | 5920 | 15 
20 |.4325 | 125 || 43 | 5935] 10 
21 | 4450 — 44 | $945 j 5 
22'| 4570 |115 45 | 5950 | 


But this Table of Alexander Bianco for all ſorts of Ordnance, Ido account xs one 
of the beſt. | 


AT able of Randows for the ſix points of the Gunners 
Quadrant. 


. 


I | 2 3 | 4 $s | 6 900.08 of o To 15 
—_ _ : having reſolve n 
375/637 95 885 892] 992]. what point of Mounture, ook 
$50,935 [116612541130911320| jn this Table for the name of 
450765 | 954102611071|1080 the, Piece, and right under 
625 1062 1325/1425 that point againſt che name 
725 1232]1537[1653 ,, of the Piece, that is in the 
0 iarelioocint common Angle, you ſhall find ' 
739 2273[2 5991710 the number of paces of her 
625 1062132511425 Random ſought. 
675 1147114311489 | 
uble Canon. '75012575/166011710|17B85 "— 
line of 
A Range 
Firf 
CHAP. | ſuppof 
theſe a 


propor 
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CHAP: XX. , 


how to find the right Range of any Shot Diſchar- 
ged out of any. Piece, foz every Elevation by any 
one right o2 "dead Range given fo2 the Piece 
aſligned. - +» ; / " 


: be right Range of every Piece being diſcharged in a level, or parallel fo the 
Horizon, is allowed by ſome not to exceed 185 paces, that is 5 foot to a 
pace , yet ſome reckon much more, butthen they account ordinary ſteps or paces of 
two foot and a half, and Batteries made with ſuch Pieces are uſally made at 109-gr 
120ſuch paces, at which diſtance they do the beſt execution. 

The utmoſt Random likewiſe of any Piece that is from the Platform to the firſt 
graze of the -Buller, I find by ſome tobe abour ten times the diſtance of the right 
Range; and accordingly T have ſo ſer it down in the Table. 


As for the Rangesto the orher degrees and points of the Quadrant , I find theſe 
Tables in Good Authors. ofa | a 


This Table is" tather proportio- | mY 


whhan real , and, doth belt agree 'A'TABLE OF 
nith greater  Qrdnance; but by Oy Et | '*Y 
telp of it ; working by the Rule of Right Ranges, or'| | ,| Randoms, or the} 
rtion , you may know che | Pojnt Blanks. 1. rt Graz 
m of any Piece of Ord ACE 5 = mmprmyynarm | | treo 
by firſt ( as, we have ſaid before) o 192 } 2:0 f 17 1g2! 
making one Shot ; and meaſuring I 209 262:/Þ: 298: 
from your Plazform that diſtance. { D 2. 1 -8; 427 i T 2 = 404. 
You may make a Table for your '|, 5.3. 3 244-|.:: | 5 3] & 520” 
Niece thus; DICE d "Ii 1 S a61} ;(+{ 88 4 8 -610/- 
' Suppoſe 4 Saker being moyhned || - Þ'5-4158 278 +1 &-5-| 19221! 
i 5 degrets; | (Hoot the Buller 416 S, 6 | 8 285 | | &, 6/ &: 828” 
paces, how far will ic ſhoot being I 7 | * 302 7 | > 934 
mounted 10 degrees ? wv8| EX 320 8 = 1044 
As 722 the Tabular diſtance for 5 9| DP 337 | SE 9 b-1129 
5degrees of Mounture , is r0 416 —j S 354 ] IO | © 1214 
paces the diſtance found, 0; 4 454 * 20 | m1917 
$0 is the Tabular diſtance for E 30 |" 693 | 30 "2185 
10 degrees of Mounture, 1214. | E4qj $855 40 S 2289 
tothediſtance required, which wil * 59 | I 1000 Jo | © 2283 
be found to be 699, 5 PACES. 609 = 1140 \ 7) 6&0 N, 1792 
Now if you delire to know how 79 | x1220 70 | 8 1214 
much of the Horizontal line , is 89 | * 1300 _ 80| © 1000 
contained dire&ly under the right |\ 99 |,” 1350 | 90 


line of any Shot , called the right / A 
Range, made out of any Pieceat any elevation, "K | 

Firſt, know that in plain Triangles, the vioſn motion or right line of a Shot is 
ſuppoſed to be the Hypothenuſal, the Angle of Mounture to be the Angle ar Baſe, 
theſe are given, and the Horizontal line is the Baſe which is to be found; there the 
Proportion will run thus ; Xxx As 
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| As the Radius go deg. is to the number of paces in a right Range , 

So is the Sine Complement of the Angle of Mounture, to the Horizontal Baſe, gy 
the right line which lyes parallel ro the Horizon under the way of the Shot, 


De 2 SP)” © 
CHAP. XXL p 


Df the violent, crooked, and natural motion q | ® 
way of a Shot, from the time he is diſcharged, | ® 
- until it is deſcended, 


Y the third and fourth propoſitions of the ſecond Book of Tartagilia , his Nm, 
Scienria , be ſheweth that every body equally heavy, as a Shot in the end 
the violent morion thereof , being diſcharged out of a Piece of Ordnance , fo it be 
not right ap or right down, the curved Range ſhall joyn with the right Range, and 
the natural courſe and motion berwixt them both, which diſtin& morions you may ſee 
Inhelaſt foregoitig hgure. | 
In the 17 propolition ofthe ſame Book, he proveth that every Shot equall ; 
great or licrle, equally eleyated above the Horizon, or equally oblique or level 
reed, are among themſelves like, and proportional in their diſtance , as the figure 
following ſheweth, as AE F islike and proportional in right and crooked Rangesunt 
H 1, and in their diſtances or dead Ranges A F unto A]. ' 


And in his 4th and 6th propolitions of the ſame Book, he proveth that every Sha &g 
made uponthe level hath the mixr or crooked Range thereof equal to the Arch of : pt 
Quadrant go- degrees; and-if it'be made upon an elevation above the leyel, ly 
that then ic will | make the crooked Range to be more than a Quadrant; 
And if that bemade 'imbaſed under the level , that then the crooked Range thereof 
will bea Quadrant. - 

And in his gth propoſition of the ſame Book, he ſhews, that if one Piece be Shot of 
_ the one leyel, and the other at the beſt of her Random at 42 # deg, Mounture, 
that the right Range of the length is bur the + of the dead range of the belt Random 
He that afurther Demonſtration of theſe Propolitions , may peruſe his ſaid 
ſecond Book: de Nova Scientia, - | 


1 
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CHAP. XXII 


The making of a Gunners Rule, Which Will ſerve 
fo: the elevation of a Piece , Which is ſometimes 
better than a Quadzant ; and the dividing it into 
degrees by help of a Table , fitting it fo2 any 
Piece from 5 foot to 14 foot long. 


Rm the Quadrant cannot be conveniently uſed at all rimes , eſpecially when 
the wind blows hard, and, being near the Enemies Guns , the Plumb-line is 
too long before ir ſtands ſtill; ro remedy this , the Gunners Rule was invented, 
the figure hereof is as followeth ;- it mult be 12 or 14 inches long, according as the 
Gun will require, ic muſt bave a long lit down the middle thereot like the Eye. Vane 
of a Quadrant or back Staff, the head thereof make circular or a little Y 
youſee in the figure the Inſtrument is deſcribed ſtanding, at 'us to be ou -upom 
the Britch of a Piece of Ordnance; in the middle of the ſmall narrow {lit you muſt 
place a Lute ſtring or a well twilted Silk with a Bead running upon the ſame to be ſer 
wavy number of zriches ang parts, or to ſuch #degree of he-Onadrane , a5 you muſt 
mount your Gun unto; and onthe one Tide of the {lit you: muſt place a diviſion of 
aches, ahd let every inch be divided into 10parts, and then ir will ſerve for all ſorts 
«Guns; bur if it be fora particular Gun, thenon the other fide you may place the 
egrees and parts, when you ſhall find by the lengrh of your Piece , how many inches 

partsofan inch goes to a degree ; but to uſe'x with all forrs of Ordnance ; let it 


only be divided into inches and parts. 
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Tofit this Rulefor one Gunonlyhere is the Rule for the decimation of the degrees, 
note, this Table hath 11 Columns ;-rhe- firſt-ſhews-the length of the: Piece in feet 
and half feer , che other 10 Columns in the head are 10 degrees , and under is inches 
and the 100 parts of aninch, . from 1 degree to 10 degrees, and ſo you, may take 


themour ofthe Table, and-pur them on your Rufer. 
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The uſe of the graduated Rule is thus : having loaded your Piece , and brought 
our Piece of Ordnance in a right line with your mark , the diſpart being placed 
upon che. Muzzle Ring , in like manner place your Rule upon the Baſe Ring , and let 
one ſtanding by hold it, for the foot of it ler it be fitted round ro the Gun, fo you 
may be ſure to place icright, ang you may eſtimate on its perpendicular well enough , 
now having betore the diſtance to the mark you incend to ſhoot at, and admit y6u 
have found it to be 461 paces, and the firſt Shot you made for praftice out bf that 
Piece conveyed her Shotat two degrees of Mounture 274 paces; then by our former 
Rules and the Tables of Randoms , there I find 461 againſt 6 degrees , which is the 
degrees I muſt mount my Piece to reach 461 paces. 

Then to find by this Table how many inches and hundred parts of an inch 6 degrees 
will require, look inthe Table above, and find on the left hand in the firt Column 
the length of the Piece, and juſt under the degrees (as is aforeſaid) you ſhall find the 
inches and parts of Mounture , to which ſet your Bead on your {tring , that is in the 
light,to ſo many inches and parts as the Table gives; then mount the Piece higher or 
lower, until you bring the Bead to the ropoft diſpart and mark, allin one line; 
top thenthe Piece in ſuch a polition with a Coyn, then prime and give hire. 

If you will ſhoot by the Metal of the Piece without a diſpart , then ſubſtrza& the 
height of the diſpart our of che inches found by the Table, and to the remainder 
mount your Piecc. 

If you have no Quadrant nor aRuler, and would make a good Shot ,. look in the 
Table , and find the length of the Piece and the inches that you ought toraiſe your 
fiece unto, then cut a peece of ſtick juſt of that length , and ſer it upon the Baſe Ring, 
nd bring ge top of that ſtick, the top of the diſpart , and the mark, all in a right 
lne with your eye, and you will make as good a Shot as if you had a Rule and Bead, 
o Quadrant. 

_ will have no diſpart , take your diſpart and meaſure it upon the aforeſaid 
ſick at che Baſe Ring, and from it cur off the length ef the diſpart, and the remainder 
ue upon the Baſe Ring. 

But if the Mounture ſhould be ſo ſmall that the inches of the diſpart ſhould be more 
than the inches anſwerable to the degrees of Mounture, then cut off from the diſpart 
ſo much as *tis longer than the other, and place it upon the Muzzle Ring , and bring 
the upper part ofthe Baſe Ring, the diſpart, and mark, in aright line wich your Eye, 
and you will this way make a level with aſtick without Inſtrument , as well as if you 


had Ruler or Quadrant. 
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CHAP. XXII. 


How to make a Shot at the Enemies Light in a 
dark night, and to make.at a Company of Hozſt- 
men 02 Footmen paſſing by, and alſo to make a 
god Shot at a Ship Sailing ; and how a Shot 
lodged in a Piece, ſo that it Willnot be d21ven 
home to the Powder, may. be. ſhot out Without 
hurt to the Piece. . 


O ſhoot by night at the Enemies Lights, diſpart your Piece with a lighted and 
flaming Wax Candle, or with a a Piece of Match, that with your Eye you 

may bring the Baſe Ring, the fired Match on the Muzzle Ring, and the Enemies Light, 
aaright line, or mark; then give fire, and you will make a good Shor. K 
Yyy 
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If you make a Shot at a Compagy of Horſe paſſing by. take a Piece that will reach 

the way the Horſe or Foot are coming in a right line, then ler your Gun be fo loaded 

wich Powder as it may preſently take fire, and ler your Short be fit for your uſe , then 

take notice of ſome Hillock or ſome turning croſs way for the mark , and when the 

Enemy comes near tothat way in a right line wich your Gun, give fire, but for ſhoot. 

ing at a Ship upon the Riyer , you muſt put your Piece to ſome eminent mark on the 

other {Me of the River, and when the Head of the Ship ſhall begin to be between the 
Piece and the mark, then give fire. 

But if by ſome miſchievous accident a Shot is lodged in the concavity of a Piece, and- 
there ſticks, and will not go hometo the Powder, or come out , then the Gunner, to 
fave his Piecefrom breaking, muſt imbaſe the mouth of the Piece, or put it under 

© the line of level, then pur in at the Touch-hole fair warm water at ſeveral times , ( 
that it may run out at Muzzle or Mouth of the Piece; and when all the Salt-Perer is 
waſhed from the Powder, which is known by the taſte of the Water , then let the 
Gunner clear the Touch-hole,and pur in as much Powder as poſſible he can, and prime 
and give fire, and it will ſerve to draw ont the Shot. | 

But when a Shot hath lain long ina Piece.until heis grown ruſty, and fo ſticksfaft, 
put ſtrong Vinegar warm into the mouth of the Piece, and with the Rammer ſtrike the 
Shot until it doth move ; then put in Vinegar untiþ it run clear through the Powder 
and Shot ; prime as before, and give fire with good Powder, and if it do not run 
through after it hath ſtood three dayes, clear the Touch-hole, prime and give hire, 

A man may alſo ſhoot farther than ordinary in one and the ſelf ſame Piece , if the 
Powder be gently driven home, and wadded — ; then the Shot being com- 
paſſed with Paper, Leather, Oakam, or ſuch like, to fil! cloſe ro the Power with x 
good Wadd, putting afteric a Tampion of Cork, and with a Spunge moiſten it with 
Oyl, annoint the yacant Cylender, and fo Barricado the Piece that it may not reverſe 
inthe Difcharge. 


— 


CHAP. XXIV. 


A Diſcourſe by way of Dialogue between a Gene- 


ral and Captain , concerning the Aſlaulting a 
Lown o: Wozk, &c. 


Geperal. His wrought your Approaches near unts a Town or a Fortreſs, whe- 
ther would you chooſe a Bulwark or a Curtain to be battered with 
your Ordnance? 

Captain. A Town may be aſſaulted in divers places; ſometimes you aſſault one ide, 
whenas you make your Battery on another ; ſometimes you chooſe a Rulwark,other- 
whiles a Curtain to be battered, with this intention, to take in the Town as ſoonas 
poſkble may be. Asforme, ifI were torakein a great Town which is populous, 
T had rather choole to batter a Curtain, than a Bulwark,, which hath a high catt, or 
mount upon 1t : eſpecially, ſeeing that in great Towns the Bulwarks lying one far 
from another, they do ſhow the $kirt of the Curtain very open, 

Een. Why would yourather chooſe a Curtain than a Bulwark ? 
Capt. Becauſe your Bulwarks are alwayesſtronger, and better fortified than your 
Curtain, and being it is the principal ſtrength ofa place, and better furniſhed with 


4 Flanks,&c.it will require more time,labour,and charge to batrer,than your 
urtain;”* | 


Gen. 
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Gen. But what General is fo il] experienced , 25 to labour to batter a Curtain , 
having two ſtrong Bulwarks on both tides of him, tro flanker him when he is ro put 
over his Gallery ,and to give an afſault upon the Curtain : peradventure for his labour 
and pains, he may be well beaten. 

Capt. Soft (Good Sir, ) Suppoſe that after a great deal of [abour and pains you have 
battered a Bulwark, and falling up tothe breach to affaultit , you find itcut off, an 
Enemy lodged in ir,mult you not then begin to ſap forward again,ro make a new batte- 
ry? whereas on a Curtain there is not that means of cutting it off, as upon a large 
Bulwark. | 

Gen, Have you ever ſeen the experience of it ? 

Capt. Yes Sir, the Prince of Orange took, in the Boſch by a Bulwark,, and alſo Breda, 
but Maſtrick was taken i7by making a breach, aud ſpringing of a mine, unon the Curtain 

| between Jonger Port and a Bulwark ; howſoever the Town of Cortes upon the frontiers 
' of France, was fir{t battered by the Arch-duke of Auſtria upon the point of a Bulwark, 
near unto the very joynr of the Curtain, where a high and a ſtrong turret ſtood, which 
did annoy us much, ſo that we could not advance forward , but were conſtrained to 
leave off our approach on that lide, and began to make a new Bzttery for a breach 
in a Curtain on the Field-tide, where there lay a ſtrong Bulwark to defend it, which 
did our men a great deal of harm ;, but bowſoever,wich great difficulty and much ado, 
we took in the Town that way, by lodging our ſelves in the Curtain. Likewiſe the 
City of Cambray was battered, and taken in upon a Curtain, for all there were two 
ſtrong Bulwarks that flankered it, whichif we had run ourline upon a Bulwark, we 
ſhould not have forced it fo ſoon ; yea ſuch an occaſion might preſent it ſelf, that a Ge- 
neral may be forced to batter both the one and rhe other, or to findout ſome ſecret 
my by undermining a wall,and _— up with powder. : 

Gen. This is for your great Towns ; but whatfay youto a Caſtle, a Cittadel, or 
ſme narrow Fortreſs, how will yougo to work to take in thoſe-with the belt ad- 
rantage ? 

4 As for your Forts, and Caſtles, it is much better to batter them upon a mount 
or a Bulwark, than upon a Curtain : my reafon is this, that in theſe your Bulwarks 
lying cloſe one by another, will flank one another with the greater force, and hide the 
Curtain much better todefend it, ſo that one cannot ſo ealily force it , if the ſaid de- 
lenſes be not taken away. 

Gen. Go to then; a Townthen being to be battered , either upon a Curtain or a 
Bulwark, how many Pieces of Ordnance would you have to do it, and, how and in 
what manner would you place, and plant your Ordnance upon your batteries to make 
2 good breach ? | 

Capt, To effe&tchis, Iwould have 18 Pieces of Canonand half Canon , ( for leſſer 
Pieces for Battery are now grown ont of uſe. ) 

Gen. Whether would you choofe more whole Canon or half Canon ? 

Capt. To batter a place well either upon a {tony or earthy. wall, you may aſſure 

our ſelf, the more whole Cannon you have, the greater and the more ſufficient 4 

ch will be : for your great battering Pieces do ſpoil and: bear down any thing, 
which doth meet with their great force and violence : Howſoever of late years expe- 
rence hath taug bt at divers Seiges that your balf Canon which are more portable , baving 
gud ftore of them , will do the buſineſs aſwell as your whole Canon. 

Gen. But at what diſtance would you make your Batteries; for theſe 18 Pieces of 
Canon, and how near unto the place, which you intend to Batter. 

Capt. I would counſel a General to approach as near unto that place as poſtible may 
be, and make his Batteries ſome two or three hundred paces one from another , .and 
that if it were poſſible to advance covertly the Approach and fap , even up to the 
Counter-ſcharfe, and very brink of the Moat, to prepare a _— his Gallery : not 
ealy to Batter that place being at hand with the greater force, but alſo to keep in , 
and hinder an Enemy from Sallping out upen the Beliegers, rodifcover and diſmount 
their Ordnance in Caſemates, or it they bave ſunk any in their Walls or Falfe-bray , 
ud ſototerrifie them, that they dare not ſtir our. 
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Gen. I amalſo of your opinion, and hold it for good, yet I fear this will not be 
ſo ſoondone, and is ſooner ſpoken, than executed , and that before you can bring 
your approach and ſap ſo far, it will coſt you warm blood , and a great many meng 
lives, if you have a {tour Enemy within to dea} withal, and one that is very Vigilant, 
and careful to {tand upon his Guard, and his defence, 

Capt. *Tis true, this cannot be done without danger, and the loſs of men, but he 
that is fearful muſt ſtay at home, and not come into the Wars where there is neither 
place nor time , which doth free or exempt him from danger : yet the danger is not 
alwayes ſo great, eſpecially in ſuch places , where you have Earth enough to work 
with, tocaſt up your ſapps, and to heighten and deepen your Approaches, which 
will ſhow you the way, for the more tugher you find theground in Approaching to 
the edge of the moat, the deeper Trenches you may make,*and cover your ſelf by 
caſting up of blinds continually, to keep youfrom the light of the Belieged , and it 
is berter, when you have brought your approach as it were under them, than if you 
were 200 or 30o paces diſtant from them. 

Gen. 1 pray you Good Sir, how would you plant, and divide theſe 18 Pieces of 
Canon? 

Capt. 1 would make a great Battery with 8 of them to beat upon a right line, either 
upon a Curtain, or the point of a Bulwark (which the General ſhall find fitteſt} Two 
Batteries with each 3 Canon to play flope-wiſe from the great Battery , as the ninth 
plate and 28 and 29 figures ſhows, and two Batteries, with two half Canon a Piece, tg 
play asit were croſs-wiſe upon the breach. And thus you ſee _ 18 Pieces planted 
upon 5 Batteries, as you may obſerve in the gth. Plate, and the two Figures of a 
Curtain and of a Bulwark following. ; 

Gen. Good Sir tell me I pray you how many ſhot will theſe 18 Pieces of Canon 
make-jn-10hours, and how much powder will they require. 

Capt.In 10hours they may make ſome 1 500 ſhot , and will require a matter of 
25000 pound weight of powder, that is 150 barrels full, each barrel containing 160 
pound weight in it. 

Gen. You make your account then that every Piece in the ſpace of 10 hours is to 
ſhoot 8o ſhot, that 15 8 ſhot an hour for every Piece. 

Capt. You may make 10ſhot inan hour it you pleaſe, if your Pieces be renforced ; 
but as for your ordinary Pieces, they have not meralline ſubſtance enough to bear it: 
conlidering alſo that after you have made 40 ſhot out of a Piece , it will be ſo heated, 
that it muſt have a cooling time, which muſt be at leaſt an hour , for otherwiſe your 
Piece being grown over bot, it may cauſe danger. 

Gen. Methinks that 80 ſhot for a Piece in ſo long a time were too little, having often 
heard, that in that while, .a Piece may well be ſhot off 130 times ; can you give me 
your reſo]ution upon this? | 

Capt. I will tell you Sir what hapned once in the Iſland of Bowble, Anno 1599. we 

planted a.Piece by amill, by which we did annoy the Enemy very much, fo that they 
were forced to make a Battery, and planted a whole Canon, and a demy-Canon upon 
it, ſeeking to diſmoutt'ours. Now ſhooting with this Piece from four of the clock 
in the morning, till eleven toward noon, this Piece had a cooling time the ſpace of 
rwo hours, and abow one of the clock webegan to play with it again , and continued 
ſhooting with it till 4.a clock in the afternoon ; bur this Piece being not able co endure 
the force aud heating of ſo many ſhot, we were conſtrained to leave off with it : and 
yer ceaſed not ſhooting with our other Pieces from another Battery by command from 
Don Lewes de V alaſco, General of aur Ordnance, and ſhooting croſs-wiſe with ſome 
other of our Pieces, we put the Enemies two Pieces to ilence in the ſpace of an hour; 
a Souldier of ours ſtanding by, was curious to keep a tally of the number of all the 
ſhot we madefrom the morning till four a clock inthe afternoon , and ſhewed me 80 
notches , which deduQing the two hours cooling , our Piece planted at the Mill 
made 8 ſhot in anhour, which was as much as no be required of it, 

Senior Diego Uffano give your Tranſlator leave tointerrupt you a little , and ſo t0 


conclude this diſcourſe. If you remember at the Stige of Oltend, which you mention offi» 
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in your Ch.zpters and Dialogues, you were without, and I was within the Town , that on 
the ſeventh of January, Anno 1602. Stilo Novo, After Sir Francis Vere of famous 
memory (who d:fend:d and kept the T own againſt you) had deluded you with a Parley, 
only to g.4in time; and to makg up our Canon and Sea-beaten works along the shirt of the 
old Town, his Highneſs the Archduke reſobved to aſſault ws, and that morning began to 
batter $and-bill a»4Schorenburgh, to make a breach for you againſt that mght, with 
intent to Aſſault us ( as you did) andto have entred the Town , and have put us all to 
the Sword, the Relation —_— hear in the end of this Book, Now you had 
placed and planted your 20 Pieces of Cannonts batter them in this manner, 8 from your 
Battery at the foot of the Downs, 8 from a Battery on the right hand of the Downs, 
6 from your pile Battery, 6 more which you had made upon the Sand, and as it were raiſed 
out of th: Sea : the firſt ſhot upon the breach in a right line, and the other two ſlope= 
Wiſe; 44 your two figures following do demonſtrate. Theſe 20 Pieces of Canon towards 
noon had a cooling time, for amatter of ſome 2 hours, juſt as you have ſaid; and afterwards 
you began to batter the breach and old Town again, till it was almoſt twilight ,, and then 
they cooled a7ain,till you were ready to give us an aſſault; and before you fell on ,, as 1 do 
well remember, you ſhot off one of your Cannons with a hollow Bullet , which flew over the 
Town and made a great humming noiſe, as a warning Piece to the Count of Bucquoy, 
who lay on the Eaſt-(ide, that you were then ready to fall on, and that he ſhould do the 
likg, th.s was your Signal. Now General Vere knowing well your intent , gave order 
tothe Gentleman of our Ordnance who had the guard upon Sand-hill , that he ſhould 
keep 4 true Taily,and an account of all the ſhot you made that day with your 20 Pieces of 
Cattnon upon the breach and the old Town, which being caſt up, there were found to be 
made that day from morning till night 2200 ſhot, which was found to be an 110 

for every Piece, and11 ſhot an hour for every Piece, which is more than 8 ; but 
I werily believe your Pieces were renforced. This by the way, and fo Irerurn again 
toyour own Dialogue. 

Gen. (Good Sir ) I pray ſhow me how you would batter the point of a Bulwark 
(as the figure 28 following demonltrates,) and give me ſome reaſons aſwel defenſive 
as offenlive. | 

Capt. I am willing to give your Lordſhip content , and fay , If I were to batter 


the point of a Bulwark, or a Baſtion , I would have the ſame number of — 


Canon, and planted in the ſame form and manner as they were for the Curtain , an 
to ſhoot ſloap and croſs-wiſe alſo ; and if you approaches were advanced ſo far,they 
ſhould be planted upon the very brink of the moat and upon the Counterſcharfe , 
I would plant 4 of them ſo, thatthey ſhould diſmount the Enemies Canon in their 
Caſemates, or any, if they had ſunk chemin their Falſebray, which ſhould wait upon 
that occaſion. 

Gen. lam of your mind, and prefer ſuch a battery before all others, who are of the 
opinion that they had rather chooſe a Curtaia than a Bulwark to be battered. 

Cape. You have heard my reaſons forthat , and fee the figures following traced 
Out to you, But as for your Bulwarkthe beſzeged may cutir off ( as you may mark 
in the figures of Retrenchments and Cuttings off in the ſecond part of this book) for 
Indeed it will be a hard matter to force an Enemy out of a Bulwark, whois reſolved 
to looſe it by peecemeal and degrees ; and there is not ſo much danger in aſſaulting of 
aCurtain, which being once well battered and beaten down with your Ordnance, 
you have an ealier way and entrance to fall on with your Troops of men, to enter 
the Town or Fortreſs ; but for the defence which is made from your Flanking Bul- 
warks, or your Caſemates, you muſt make Batteries upon the brink of the moat 
againſt them, (as is ſaid) rodiſmount the Enemies Pieces , and to flanker with your 
Ordnance the Parapers ofthe Bulworks to beat them about their ears, thaz the Bul- 
works may lye the more opento you, and I think this way isthe leaſt danger 

Gen. But the Belieged,their cuttings off , may they not be made aſwel upon a Cur 
tanas upon a Bulwark, , 

_ No, for the Rampire being thinner ,, you have neither ſo much ground, 
for the like accommodation in a Curtain asin a Bulwark; and indeed, a Goyernour 
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ofa Town, or of a Fortreſs, if he were put to his choice , had rather to be aſſaulteg 
ona Bulwark (than ona Curtain) by cutting it off into the form of a half moon 
that he might make a new reliſtance , - and defend it with a leſs number of 
men. Belades, in a Bulwark the Belieged have this advantage over the Afſailany, 
' which is very dangercusfor them , that they may make a Mine within the bowelg gf 
their Bulwark when an Enemy ſhall attempt to afſaulr ir, and thinking ro enter the 
Breach and take the Town, thay may be blown up into the Air by a Countermine, th, 
like alſo may lappento the Belieged, the Aſſailamts ſpringing their Mine alſo jn 2 
Bulwark, when they thiuk they ltand upon their beſt defence. 

Gen. May not the like be done alſo in a Curtain ? 

Capt. No, it will not take the like effet as in a Bulvark; for a Breach bein 
once made in a Curtain, for as an Enemy may aſlaulr it at large , ſo they nay brins 
a greater number of. men to fight, to help to defend it; whereas in a Bulwark they 
are pen'd up and ſtraightned in a narrow place , which may be cut off, and wilt 
require a fewer number” of men to defend it , whereas thoſe which are to force ij; 
mult be conſtrained to bring up a great many men to aſſault , who in an inſtant may 
be indanger ofblowiog up. 
| Gen: Your reaſons .( Good Captain) are not to be ſlighted ; but as for me, Iho's 
it ſafer, to batter and aſſault the breach of a Bulwark , than of a Curtain, For 
though the beſieged may cut it off, and defend ir with a fewer number of men, yer 
the Aſſaulters have this advantage over the Belieged defendants , that they have more 
place and elbow room, and may hind a lefs reliſtance than in a Curtain, ſeeing that one 
may make asa great a breach in a Bulwark as in a Curtain, becauſe your Ordnance 
may beat it-Hat, and level. with the ground; and chooling rather a Bulwark ; 
will ketewith conclude this diſcourſe , and now ſhew you the figures both of the one, 


and of the other in this following plate. 
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CHAP. XXV. 


Containing the demonſtration of Mozters, and the 
uſe-of them. - 


7 Our great and ſmall Morters, are not only ſerviceable in a War offenſive , by 
ſhooting and catting of great Granadoes, as of 100, 150, 170 pound weight , 
and ſmaller of 40, and 5o pound; bur alſo by calting of Fire-balls , Stones , old 
Rubbidge, and Pieces of Iron, into Cities, Towns, and Fortreſſes; and may be uſed 
alſo - defenſively, ro be ſhot from Towns -and Forts into any Enemies works, and 
approaches ; eſpecially they are of ſingular uſe , when an Enemy hath covertly ap- 
proached,” and lodged himſelf under ſome Bulwark, Tower, or Turret , and is a be- 
ginning to undermine them ; which if chey do, you may plant one of theſe Morters 
at a reafonablediſtance,: on the inlide 'of your Wall , and ſhooting your Granado , 
as it were bolt upright into the air, by its natural fall,it may light juſt into the Enc- 
mics-works, and there with great violence breaking among them, it will make them 
cry,:fly, and forſake the place; you may alſo fire them out of aplace , by caſting 
good ſtore of Hand Granadoes down among them, and'fo annoy them, that the work 
will be:2o0 hot for them. 
Two of theſe Morters are repreſented unto you, inthe Plate aud Figures follow- 
ing. number. Now tor the ſhooting a way of your great Granadoes or Fireballs, 


you muſt ever remember, but to take ; or + parts of fine Powder of the weight of yu 
| Cranado 
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Granado or thing which you ſhoot; bur it you are ro ſhoot away a Bullet wichour 
any Fire-works in 1t, or ſome maſlie [tone , or ſuch like {olid thing , then you muſt 
take but half the weight of ir in tine Powder, which, havibg given fire ro the Morter, 
will ſend it going merrily. 

The uſe ofthem is not to ſhoot in a right line, as other Ordnance do , but in an 
oblique line, as you may ſee by che two Figures following , unleſs your Morter be 
mounted to godegrees, mounting chem uſually above 45 degrees, namely to 60, 70, 
$0, and ſometimes more or leſs, as the diſtance. and fallof your Granado or Short 
ſhall require. 

Having before ſown you the making and uſe of the Quadrant , ir remains now 
that I come to the charging and uſe ofa Morter ; now before you put in your Pow- 
der , it mult be well ſponged and cleared , whether you - charge ic with looſe 
Powder, or Cartouch, turning the mouth: almoſt bolt upright ; the Powder being 
put into the Chamber, you mult ſtep itwith a Wadd either of Hay or Oakam, 
and after a Tampkin of ſome ſoft wood , and this with the Powder that was pur 
in firſt , ic muſt til] up the whole Chamber thereof , that there may be no vacuity 
between the Powder and the Wadd, or betweenthe Wadd and the Shot ; this done, 
the ſhot ſhall be pur in ac the mouth, with another Wadd after it ; but you muſt 
have a care that your Morter be not much mounted , leſt your ſhot flyes out roo 
ſoon, and the Wadd betwrenthe Tampkin and the ſhort will not only fave the {or 
from the Tampkins breaking of it, bur alſo is to avoid vacuities which may endanger 
the breaking of the Piece by ſecond expanſions. 

Now then having reſolved of che premiſlſes, touching your Piece, Shot, and 
Powder, as aboveſaid, and upoa the diſtance and mounture of your mark , as the 
Rules and Tables following ſhall direct you, then for the bending and diſpoling of it to 
the aſſigned mark , lay firſt a ſtraight Ruler upon the Mouth of your Morter , and 
upon it place a Quadrant (as you may ſceby the Figures) or ſome other Inſtrument 
croſs-wiſe, to ſer the Morter upright ,tor thuning of wide ſhooting , and then placing 
them fore-right to elevate it into the reſolved degree of Mounture , to avoid thort or 
overſhooting, accordingly as the Tables following will teach you ; for having 
made one ſhot, you may thereby proportion the reſt , conlidering whether you are 
to ſhoot with or againltthe wind, or whether it blows towards the right or the fefr 
hand, whether weakly or ſtrongly , and fo accordingly to give or abate the advan- 
tage, or diſadvantage, whuch j udgment and diſcretion will induce you thereunto, and 
the help of the Rules following. 

Now we will come to the uſe of a Morter , and that in this example following ; 
Suppoſe an Enemy be approached to the Baſis, or foot of a Wall or a Bulwark , and 
there is a rooting , and begins to make a Mine , and having Chambred his Powder, 
intends to blow it up , and that there is no other means lefr you , to repulſe and 
hinder their egreſs and regreſsinto ic; bur by ſhooting our of your Morters ſome 
Granadoes, Fire-Balls, Stones , and Rubbith among them , or ar leaſt by caiting 
many Hand-Granadoes down upon them. Todo thus either by force or policy , it 
behoverh a good Canonier or Fire-worker, to know firlt (as hath been raught) how 
tar his Morter will carry a Granado, or any ſolid thing elfe, which ſhall be ſhot our 
of it, being ſet upon fach and ſuch a degree and elevation as the Morter Figure 
will ſhew you. As for Example , take your aim level with the mould or mouth 
of your Morter, noted A upon the Quadrant, and it will carry 200 paces , where 
you ſee the Granado falls upon the letter A; but your morter being elevated to the 
mark B, it then will carry its Buller 487 paces; it torhe ſecond C, then 755 paces, 
if tothe third D, it will carry 937 paces, if to the fourth E, then 1065 paces , if 
tothe fifth elevation F, then 1132 paces; if rothe lixth G, which is in the midft of 
the Quadrant, and lyes then upon its higheſt elevation, it will carry 1170 
paces, as you may ſee by the ſeveral falls of rhe Bullets upon'every Letter. The 
ſecond Figure ſhews you a Morter caſting a Granado upon a Caltle, as you may ſee 
by the Example, 
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Another Table of Diego Uffanoes fox Mozter Pieces, With their 
Kandoms made fo2 every degree, between the Level and 92 
Degarces, as (olloweth, 


Deg. Pac, Deg. Deg. Pac. Deg. Neg. Pac, Deg, 


100 B8g ,. 16. 392 73 31 $539 $58 
5, 7 as 3 | 33 $63 57 
| 18 419 71 34 $549 56 
| 19 432 70 | 34 $552 5s 
285 85 | 20 445 69 | 35 559 54 
| 
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21 457 68 36 562 5F3 
22 468 0 -@&. XX. 
23 479 66 = 93 91 
24 40 65 39 477 $0 
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280 80 | 25 5oo 64 40 580 49 
bs: 007 > | 26 $20 69 41 582 48 
1 314 '78 | 27 $18 62 | 42 $863 47 
12 331 77 | 28 524 61 | 43 $584 46 
13 347 76 | 29 526 60 | 44 582 
I+ 363 75 | 30 534 59 | 45 $92 
15 377. 74 
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another Table of Diego Uffanoes foz Mozter Pieces, With their 
Kandoms made fo2 every degree, between the Level and 92 
Degrees, as followeth, 


Deg. Pac, Deg. Deg. Pac. Deg. Deg. Pac. Deg, 

O I00 16. 539 
122 I 543 
143 18 549 
364 19 552 
285 a 558 
2C4. | - 20- & 562 
224 22 568 
243 23 573 
262 24 477 
280 | 88 580 
2.97 WW. 582 
314 27 583 
331 28 584 
347 | 29 582 
363 | 30 582 
377 
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THE THIRD PART. 
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OF 


ARTIFICIAL FIREWORKS. 


ET He number of artificial Fire-works whichare praQiſced as well in 
Tf TN Armies upon Land in the ren. wo and defence of places, as 
MARSY FI in defence of Ships at Sea, wher 

41 performed, are many and yarious, according to the ingenuity of 


me of the be{t. and principal things og ſo great a number, bat | 
more particularly of ſome moſt admirable inventians , and we 
to every kind of Fire-wqrk, conſidering they differ —_—_ themſelves bath in faſhi- - 


preparation unto this work,whexeby they ma 
ied ran The more principal materials, t 
menti9 
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CHAP. I. 
To pzepare Oylof Sulphur. 


Ake a good cantit of clarified alpl ore. (yh ay of Clarification we haye- 
TT hened before) melr-ir over: a very;genitle ixtinan Earthen or Copper Veſſd, 


then take old red Tyles that bave been already uſed in buildings, or if you cannot 
find ſuch, take new Tyles that are well baked, and that have not taken dirt, break 
them in pieces as ſmall as a Bean, and throw theminto melted Brimſtone, then min. 

le your Brimſtone with the remaining fragments of the Bricks, until they have drank 
up all che Sulphur, then let them be put into a Limbeck upon a Furnace to diſtil, and 
atter the Oyl is drawn _—_ to a Chymical order it will be very excellent, and 
aboyeall, have a very combuſtible quality, proper to the Compolitions of artificial 
fires. 


To pzepare Dyl 02 Balſam of Sulphur. 


Fill a long body of Glaſs full of Sulphur well powdered, then pour upon it Oyl 
of Turpentine, or Oyl of nuts, or Juniper, in ſuch a'quantity that the oyl with t 
Sulphur may fill bur the half part, place it in an'Iron Kettle, with Sand round 
about it, and a ſmall heat for 8 or 9g hours, and you will ſee that the Oyl of Tur- 
>a will convert the Brimſtone into a red Oyl, as fiery and combuſtible as 

efore. 

There are thoſe that take the following matter to the preparing the oyl of Sulphur, 
to the end it may be rendered more combuſtible, viz.. Sulphur 1 /. of quick Lyme 
halfa pound, of Sal-armoniac 4. ounces. 

Above all this, the Chymiſts know bow to preparga certain oyl of Sulphur, (which 
they call a Balſam) of which the virtues are ſo admirable, thar they admit not any 
body, either {iving or dead, to be touched with purrifaction, ut will conſerve 
it in ſo perfect andentire ſtate, that neither the perniciqus Influences of the celeſtial 
bodies, nor that corruption which the Elements produce, nor that which reduces 
things into their Principles, can any -way damnike it, if anoynted with it. There is 
alſo from it prepared a certain fire (as Tritemins teacheth) with Howers of Swlphur , 
Bor ax and Brandy-wine, which will remain many years without extinguiſhing of it ſelf, 
Others that are knowing, do atte?? that a Lamp may be filled with ſuch like Oyl, 
ftom' whence all' that are within the Tight of it, will appear as if they had no 
heads. WW f&3 . 4 
There is another way of making Oyl of Sulphur which is very admirable and ex- 
cd, which js prepared thus. TIricorporate well rogether an equal proportion of 
Salphar and Salt-Peter,reduce them into moſtſubtile Powder ,and pals it through a fine 
lieve, then put them into an Earthen Pot, that hath never been uſed, and pour upon 
them — made of White-wine or Aqua-vite , as much as will coyer the Pow« 
der, Cloſe the Pot in ſuch manner that no ait may any wiſe enter, and put it thus in 
any hot place ſo long time until all the vinegar be digeſted and vaniſhed. Laſtly, take 
that matter which relts in the Pot, and drawfrom thence an oy}, by Chymical Inſtru- 
ments proper to this work. : 


CHAP. 
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CHAP. IL: 
The p:eparation of the Flowers of Benjamin, 


Ake Benjamin a certain quantity of ounces, put it into a Gourd or a Limbeck 
Tas, and cloſe ir well with a blind head” (as they call it) then have in readi- 
neſs an earthen veſſel, ſer it upon a Tresfoot, or for the more _— upon a ſmall 
Furnace, place it in your glaſs body, and compaſs it well about with fine Sand or a- 
ſhes ſo high as the matter is inthe glaſs; after make a moderate fire under it, for 
fear the Limbeck heat too ſoon, and be too hot, for that will make the lowers become 
citrine or yellow, when they ought ro be as white as Snow. Obſerve when you ſee 
the lowers begin to raiſe a yapour or ſmall tume, continue your fire in that fame de- 
gree the ſpace of one quarter of ari hour ; after you ſhall ſee the flowers riſen unto 
the internal Superficies of the blind head, then take it away carefully, and pur to it 
another that ſhall be quite cold , and put that which you have taken off upon a white 
paper until itbe cold, then gently with a Feather or wooden Spatula, cauſe the flows 
ers to come forth of the blind head, and gather them together carefully ; thus you 
may add a third or fourth blind head, and in time many, until all che Benjamin 
ceaſe to fume. 

Benjamin may be made into flowers another way, thus ; put into a glazed pot a 
certain quantity of ounces of Benjamin, and place it upon warm aſhes, and when 
you ſee it begin to tume, cover the veſſel wich a Cornet of paper made in the form 
ofa Cone, anda little larger thanthe orifice ofthe por, leave it there about one quar- 
ter of an hour, aſter take off the Corner, and take the flowers and gather them to- 

her ; then put upon the veſſel another Cornet of paper; and let ir ſtand as long as 

ore ; take ir off, and gather rhe lowers to the former, and continue thus putting 
Cornet after Corner , until your flowers be ettirely evaporated. es 


*. as +% 


 CHAF. MR 
The preparation of Camphire. 


— a Tn  _ 


T Ake Juniper Gumm (which is calſed ſomrimes ) Sandarach, white varniſh, or 
Maſtick moſt ſubtilly powdered 27. white diſtilled vinegar as much as is neceſla- 
ry tocover the Gumm ina glaſs, ſer it deep in horſe-dung the ſpace of 20 days; 
then take it and pour it forth into anather glaſs Veſſel with a wide mouth, aqd ler ir 
ſandthus in digeſtion a whole moneth,and it it you ſhall haye Camphire copgealed in 
formofa Cruſt of bread,and which harh in ſome meafure thereſemblarice of the verica- 
ble or true 'Camphire. ' The Camphite Kath ſuch x love for the fire, that being once 
lighted, it goerh nor out {yitil/ it be' quifre-confumed,” | The fAame' that comesfrom 
thence is yery clear, and of a very agreeable'sdour; ' after it hath remained ſuſpen- 
ded in the air ſome time'it yanitherh inſenſibly, The cauſe rhar prodnceth allrheſe 
rare effects from Camphire, is by reaſon ts parrs are extream'fybril and'airy.*"* 
Idoadd+o all this,that it may be cafie to reduce Camphire-into Powder, to make is 
uſeful inartificial fireworks; if a man crambles ir and bexts it gently, rouling it with 
Sulphur, The oyl of Camphire, which ſerves alfo for the fame effet, is made by ad- 
ing a little of oyl of ſweet Almonds, and ſtir them well together in a brafs Morter , 
and peſtle of the ſame mecal, until all be converted into oyl of a greenith colour. 
Aaaa 2 Or 


T he Compleat Gunner. 


Or a man may putit into a Glaſs Viol which muſt be cloſe topped, provided alſo 
that the Camphire be true and natural, and not a Cheat ; then put that Glaſs into a 
warm Furnace, and draw it our, when you ſhall ſee all the Camphire turned into a 
pure clear oyl, which will burn with an admirable vivacity, 


— 
y 


CHAP. IV. 
Water of Sal-armoniac. 


T Ake Sal-armoniac 3 ounces, Salt-Peter 1 ounce, reduce them into a moſt ſybyjl 

Powder, and mix them well together, after put them into a Limbeck,' ang then 
pouring on them ſome of rhe and ſtrongeſt Vinegar , you may diſti] the ſame 
intoa water with a ſmall fire. ; 


CHAP. V. 


Df a certain artificial water which will burn upon 
the Paim of your hand Without doing any harm, 


'T Ake Oleum Petroli,and of Terebinth;, and of, Calx vive, of Mutton fat, andof 

Hogs Lard, ofcach equal parts, beat them well rogether, until they be wellin- 
corporated, then cauſe them to be diſtilled in warm aſhes, or upon burning coals, 
and you ſhall draw from thence an excellent oyl. 


CHAP. VL 
To p:epare Fire-SDpunges, 


Tx of the oldeſt and greateſt Toad-ſtools which grows at the Roog of Aſh, Oak, 
Birch, and Fir-tree, with many other Trees which produce them freely; get 
a good parcel ſtring them,and hang them inthe Chimney ,and leavethem tg macerate 
being well mortified and macerated, take and cut them in.-pieces, and then beat them 
with 2 wooden Mallet ; this done, boyl them over a ſmall firein a ſtrong Lye, and a 
ſufficient quantity of Salt-Peter,until all the humidity be evaporated: Ar laſt, having 
put themupon a Plank orevenboard, put them in a warm Oven, and ler them w 
dry there.; having drawnthem from thence, you muſt beat them with a wooden 
Mallet as before, until it become wholly ſubtile and ſoft; being thus prepared, you 
mult keep them in a commodious place to ſerve you upon occalion. 


CHAP. 
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CHAF.- VII. 
bow to pzepare Match o2Tow fo2 Artificial Fires. 


Ake Cords of Tow, Hemp, or Cotton, which you pleaſe , of two or three 
twiſts,not made too hard,put them in a new Earthen pot Verniſhed, pour upon 
them Vinegar made of good white Wine four parts, of Urine two parts , of Aqua 
vite one patt, of Salr Peter purified one part, of Cannon Powder reduced to Meal 
one part : Make all theſe Ingredients boyl rogether upon a great Fire , to the Con- 
ſumption of all the Liquor, then ſpread upon a great ſmooth Plank or Board, the 
Meal or Flower of the moſt excellenteſt Powder that you can get. Having drawn 
your Match out of the Pot, roul them inthe Powder, and then dry them in the ſhade 
or Sun, for it matters not which, and the Cords or Match that are thus prepared will 
burn very quick. 

Francis /ouchim Prechrelin, in his ſecond part of his Fire-works Chap. 2. deſcribes a 
certain Match , which is extream flow in burning , and is thus made; rake Maſtich 
woparts, Colophonia one part, Wax one part, Salt-Peter two parts, Charcoal 
half a part , then, having melted all and mixed them well upon the fire , take a Match 
made of Hemp or Flax of a ſufficient bigneſs, and draw it t h this Compolition , 
making it go down to the bottom of the Veſlel,drawing it often through, until ic hath 
gotten the bigneſs of a Candle, and when you deſire to uſer, light ir firſt, and when 


itis well lighted blow it out, and there remains none but a burning Coal. 


CHAP. VII. 


Of certain Antidotes excellent and app2oved 
againft the burning of Gun-powder, Sulphur, 
hot Jron , melted Lead , and other like acci- 
dents, dzaWn from the particular Erperiments 


of Cozimu Nowicz. 6) 


f 


SECTION. I. 


Bore Hogs greaſe in common water, over a moſt gentle fire, the ſpace of ſome 
time ; thentakeir from the Fire, and let it cool, and after expoſe it to the 
fair and clear weather three or four nights; after having put it into an Earthen pot , 
melt it again upon a ſmall fire , and being melted, ſtrain it through a Cloath into cold 
water, after waſh it many times with good clean and freſh water, until it come as 
white as ſnow ; this done, put it into a glazed pot to ſerve you at your occaſions. 
The uſe is thus, you muſt annoint the burnt part as ſoon as you can, and you will ſee 
aquick and admirable effect. 
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SECTL. IL 


Take Plaintain water, Oyl of Nuts of Jraly, of each as much as you pleaſe, 


SECT. IL 


Take Mallows water, Roſe water, Plume Allum, of each as much as is neceſſary, 
and mixthem well rogether with the white of an Egg. 


SECT. Iv. 


Take a Lixivium , made of Calx Vive and common water, addro it a little Oyl 
of Hempſeed, Oy! Olive, and ſome whites of Eggs, mingle all well together, and 
anaoint the burnt place with this Compoſition. All theſe Oyntments cure burnings 
without cauſing any pain. Theſe I have often experimented upon my felt, 


Some Receipts {rom divers Authors. 


Take Oyl of Olives, Oyb of ſweet Almonds, Liquid Verniſh , each one part, 
juice of Onions two parts, with theſe chafe the part afteed, 

If there be already bliſters raiſed and Ulcerations in the parts, this following Oynt- 
ment is moſt excellent; 

Boyle a great quantity of the ſecond Rind of Elder tree, in Oyl of Olive, then 
pour it through a-Linnen cloath ; add to it a little after two parts of Cerus or burnt 
Lead, of Lytharge of Gold, of each onepart , put them into a Leaden Morter , and 
then ſtir them ts and mix them ſo, that they become in the form of a Linament. 

Take melted Lard, pour it into two Ounces of Morrel water , and one Ounce of 
Oyle of Saturn, then mingle them well rogether : this Remedy is ſoveraign. 

Take the Mucilage of the Roots of — , andof the Flowers of Poppies , of 
each one Ounce, Salt Peter one Ounce, mingle them all with Oyl of Camphire , and 
make a Linament according to Art. 

Or take the juyce of Oynions roſted in embers two Ounces, Nut Oyle one Ounce; 
mingle them all well rogether. 

Or take of the Leaves of Ivy two m. or handfuls well beaten up with Plantain 
water, Oyl Olive one pound, make all boy! with four Ounces of good white Wine, 
until the Conſumption ofrhe whole Wine,at the end of the decoction add Wax as much 
as is neceſſary, to give him the form and conſiſtency of a Linament. 

Again, takxeold Lard, let it be melted over the flame, and poured into two Ounces 
of the juyce of Beets and Rue, of the Cream of Milk one Ounce, Mucilage of Quince- 
ſeedsand Gum Tracanth, of each an Ounce and a half, mixthem well together , and 
make thereof a Linament. This remedy is none of the worſt , we took it from 
7oſeph Quercetanuws, in libro Sclopetrio. 
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CHAP: IX. 
Of Hand G2anadocs. 


He Hand Granadoes reſpeQing their form , are Globically or perfetly round 
T and hollow in their interior part in manner of a Sphere ; they- are called Hand 
Granadoes , or Handy Granadoes, becauſe they may be graſped inthe hand, and 
thrown to the Enemies ; and if we ſhould dwell upon the denominations of the Latine, 
we may call themas they do , Granades Palmares, they are commonly of the bigneſs 
of 2 Bullet of Iron of 5,6, and 8 1. they weigh ſometimes 1 }. and fometimes one pound 
anda half, ſome are of two pounds , and bthers of three pounds , there is given to 
theſe ſort of Globes the names of Granadoes, by reaſon of the great reſemblance they 
have with the Fruit Punique, which we call Pow-granad; for as theſe do ſhur up: in 
their rinds a great quantity of grains;ſo our Miltary Globes are filled with a number 
of Grains of Powder ,alinoft innumerable ,the which having received rhe Fire,do break 
into a thouſand and a thouſand ſhivers, leaping againſt the Enemy, and piercing if ir 
could all ſuch things as it meets oppoling its violence. They are generally made of Iron 
or Copper,carrying in its Diameter about three Ounces, being about the lengthofa 
Barly Corn in thickneſs of Metal ; they are filled commonly with Gun-Powder, and 
ſometimes of other Compolirions, there is added to its Orifice a ſmall Pipe commonly 
called a Fuſe, which is filled with a matter or Compolition that is ſlack or ſlow in burn- 
. ing, but nevertheleſs very ſuſceptible of rhe Fire, and capable to bold fire ſome time, 
for fear that it ſhould break in the hands of thoſe that mannage ir, and intend to 
throw it. 

There is amongſt Fire-Maſters accounted three ſorts of Hand Granadoes, the 
firſt and moſt common are made of Iron; others are made of Braſs, allayed with 
other Metals in the melting ; thethird fort is of Glaſs. 

If you cauſe them to be made of Iron, take ſuch as is moſt fragile, and as little 
wrought as poſſible you can ger; if you will caſt them of Copper , = mult allay 
lix pound of Copper, with two pounds of Tyn, and half a pound of Marcaſite , or 
you may put one part of Tyn with three parts of Lattin or of Auricalque. Thoſe 
that are made of Iron are in thickneſs about the ninth part ofthe Diameter, thoſe thar 
are made of Braſs mult have one tenth part of the- Diameter in thickneſs of Megal. 
Laſtly, ſuch which you cauſe to be made gf Glaſs, muſt haye one ſeventh part of their 
Diameter in their thickneſs. 

The largeneſs of the Orifice in which you muſt put in your Fuſe made of Wood , 
whoſe upper part muſt be about 4 the Diameter of the Granado, and the ſmall hole 
in the Fuſe ſhould bave the largeneſs of 3; of the ſame Diameter , the relt of the ca- 
pacity of the Shell mult be filled with well grain'd Powder , the length of the Puſe 
muſt be about: of the Diameter, and the top mult bebroad, and a littlerounding 
lixea Hemiſphere, the bollow and inner part of the Fuſe mult be about 3 Diameter at 
the ſmall or ioner end, and; at the outer end : Men do generally fill the void place 
wich Powder ground moſt ſybtilly , whichmuſt be moiſkned with Gum-water , or 
diſſolved glue, that it may joyn the bertex. Ay for the Fuſes,they muſt be filled or char- 
ged with one of the Compolitions hereunder written; afterward you mult faſten it well 
and cloſe with Tow or Okham,and the Pyrotechnian Lute which the Germans call Kit, 
which is made of four parts of $bip Pitch, two parts of Colophonia, one part of Ter- 
rebinthe, and one part of Wax ; you mult put all theſe Ingredients in a glazed Vel- 
fel, and melt them upon a ſmall fire, rhen mix and mingle them well rogether. 
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Compoſitions foz Charging the Fuſes of the Hand G2anadoes, 


Powder 11. Salt-Peter 1 |. Sulphur 1 | 
Powder 31. Salt-Peter 21. Sulphur 1 1. 
Powder 41. Salt-Peter 31. Sulphur 2 1. 
Powder 4 1. Salt-Peter 31. Sulphur 1 |. 


Another ſozt of Sranadoes. 


I ſhall here repreſent 
of a paſſage , or any ſuch place where we ſuppoſe the Enemy muſt come : This 
Granado hath two holes oppolite, paſſinghult croſs the Diameter , in which muſt be 
faſtned a Fuſe of Wood or Metal with holes in ſeveral places, and all about it within 
let there: be beaten. Powder, and through it you muſt paſs a common match, lighted 
at one end , andat top let there be a third hole , by which it muſtbe charged with 
good grain'd Pohder, which muſt be cloſeſtopt again with a Tampion , and then is 
your Granado preuns. I ſuppoſe it not neceſſary to ſay much of the uſe of this 
Granado, and lince it isſo ealte to be underſtood by what we have ſaid , and tha 
the occaſion you will have of ſuch things will forge your Inventions enough to pur 


them in practice. 


— 


CHAP. X. 


Þow and where a man ought.to heave Hand-G:a- 
nadoes, 


— _—4—— 


Ccording to the definition which we have given ofthem, it is moſt evident, and 
A I ſuppoſe no bedy will doubt, that they areto be raken in the hand , and that 
we muſt graſp them to throw them at the Enemy. Itis ſaid before that this kind of 
Arms is 'as well defenſive as offenſive ; therefore we ſhall not reſt upon the proof of 
cheſe things ; thoſe that have been at the managing of them muſt inſtruR chem that 
are ignorant. 

We ſhall ſay only this, that the Places where theſe Hand Granadoes are uſed at 
Sea, are where Ships are Board and Board to clear the Enemies Decks , ſo that the 
way may be cleared there. Upon Land Service they are uſed immediately after the 
good and happy ſucceſs of a Mine which hath made a great overture in a Rampire, 
overthrowing one part of the Wall, Bulwark, or Baſtion, to give place to the Aſlai- 
lants, ro do their endeavour to get into the breach, it is there that the Belieged as 
well as Beſiegers may make uſe of theſe Hand Granadoes , tis there where you ſhall 
ſee the more ory of both ſides armed with Fire and Flames , defending valiantly 
the quarrel of their Prince, the intereſt of their Party , their Liberties and their 
Lives.They are imployed alſo upon other occaſions,to wit,when the Beſiegers are come 
up to the Walls of the Rampire, and ſo well placed , that making winding Stairs in 
the thickneſs of the Platform, they mounr inſenlibly by reta& , FP that the Belieged 
cannot any way hinder by the defence of their Flanks , nor be kept ſafe by the 


Rampires themſelves. Upon theſe occaſions I fay, the Belieged ought ro pour down 4 
quantity 


ou with a Hand Granado, which may be hid at the entring 
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a quantity of Hand Granadoes from aloft , or from the top of the Walls, upon 
their under-miners. 

And ſometimes they are alſo thrown at a diſtance greater than ordinary according 
to the occaſion , but when this cannot be done by the natural ſtrength of a Soldier, 
without the aid of ſome arti*cial Inſtrument , the Maſters in this Art have invented 
certain ſmall Engines, made like unto one of our Ducking-Stools, with a Rope at one 
end to pluck it down by force, and at the other end a hollow place to lay the Balls 
inthat areto b2 thrown, and with this Engine well contrived, one may throw upon 
the Enemy, not only Hand Granadoes ; but alſo a quantity of other Artificial Mili- 
tary Fires, as gliſtring or ſhining Globes, Bombards, Fire-pots, and many other ſuch 
like things, of which we ſhall ſpeak in cheir place , may be thrown at a greater 
diſtance than is poſlible by the hand only. 

This Inſtrument is not very difficult ro make , it may ealily be comprehended by 
what we have faid. I ſhall only advertiſe you of one thing , that the longer the arm 
of the Engine is on that fide that is to hold the Granadoes , more than the other part 
to which the Rope is faſtned , the greater force the Engine will have , but you muſt 
underſtand this meaſure to be made from Axes or Iron Rolls, upon which the Arm 
moves. 


CHAP XL LM 
DF gliſtring 02 bzight ſhining Fire-balls. 


Iſſolye upon the fire in a Braſs or Earthen Veſſel an equal portion of Sulphur , 
black Pirch, Rozin, and Turpentine ; then take a Ball of Stone or Iron , that 
the Diameter be far leſs than the Diameter of a Cannon, or Morter Piece, for which 
you intend this Globe ; plunge this Shot in this melted matter until ir be all. over 
coyer'd with the matter about its exterior part, draw it from: thence , and-role it 
gently jn Corn Powder, that done, cover it all over with a Cotton Cloath-; | then 
plunge it again in your Compolition , and reiterate the rolling itin Powder. , gas. bg- 
tore , then cover it a ſecond time with another: Cotton Cloath;,j and thus;continue 
dipping your Bullet , and wrapping it about with Cloath,, until your! Shot. has 
acquired a juſt bigneſs, exactly to fill the Orifice of the Engine, remembring 
that the Ja'it Coat of the Shot muſt be of Gorn'd Powder : Being then thus 
prepared, jt mult be put into the Cannon or Morter Piece naked, without any other 
thing compalling it , immediately upon the Powder in the Chamber, which muſt 
make the Buller come forth; Then give fire freely to your Piece, to throw the ſhot 
where you intend ir, 
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CHAP. XI. 


Of Balls Which Calf fozth ſo great a \moak, that 
they vituv Whomſoever they com? near. 


T is accuſtomed to do great execution by favour of the night , in occurrences of 
War, as well as in many other occaſions : 1 mean not here to ſpeak of the dark. 
neſs of the night , for that is naturally effe&ted by the firſt Cauſer of all things , froni 
the order that he hath eſtabliſhed amongſt the Beings ; bur 1inrend only here to treat 
of the darkneſs that is made Artificially,and particularly fuch as may be produced and 
made to laſta little time in a cloſe or narrow place, according to the Rules of our Art, 
ro be made for the blinding of the Enemy, which would force into our beings , and 
would attaque us by main ſtrength , in a deſign to take away our Lives, Honour , and 
Goods; or when we have a deſign to facilitate the paſſage for the Aſailants, in 
confounding or oppreſling the Beſieged in their Forts , with a cloudy and 
thick fume, in ſuch a ſort that one may take them as amazed Fiſh in troubied waters, 
For this purpoſe are Globes prepared, which whil'it they are on tire, procuce a ſmoak 
ſo vehement and unpleaſant , and in fo great aboundance , that 'tis impoilible to 
withſtand the incommodity without burſting aſunder ; ſee here the Method, 
Take Ship Pitch in the Stone 41. Liquid Pitch 2 /. Colophonia 67. Sulphur 8, 
Salr-Peter:36 1. melt all theſe Drugs upon burning Coals in any veſſe] whatſoever , 
adding after 10 /, of Coal of Sawdult made of the Pine or Firr-Tree 6 /. Crude Anti- 
mony 2 /. incorporate and mix them very well together; then put into this melted 
iter Tow, Heinpfs, and Linpen Cloaths a great quantity, and boy! them wellin 
this Compoſition, and whenthey Have drank up al! 'the matter, then form chem into 
[Balls 6ffuch a bigneſs as you pleaſe , ſo that irmay be (caſt with rhe hand , or with 
rhe _— mentioned%#ithe laſt Chapter, according as you ſhall find moſt convenient. 
And "this is our true wiy to tnake Night at Noon-day, to obſcure the Sun it ſelf, and 
1t6 blind the Eyes" of the'Eniemies for forme 'time. And this is the moſt lawful way 
'rliat one'rnay follow; 'becauſe'it ſhews its original from natural things , and wemay 
»believertarit'is alwayes ſufficient juſtice , ſo that the 'Wars where ſuch rhings are 
ptaRilee, be ot titijuſtly enterprized. '- | | 
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"CHAP. XIIL 
Dtink 2alls. 


Tinking Globes are made to annoy the Enemy by their ſtinking vapours and fumes 
diſagreeable to Nature ,; nay ſo unſufferable tothe Noſe, and to the Brain it ſelf, 

by. its moſt violent ſtink , that by no means it can be endured. The prepara- 
tion isas followeth , Take of Powder 101. of Ship Pitch 6 1. of Tar 201. Salt-Peter 81. 
Sulphur Colophonia 4. make all theſe Ingredients melt at the fire by a ſmall hear, 
inan Earthenor Copper veſſel , and all being well melted , throw into the melted 
matters 2 /. of Coal duit,of the cuttings or filings of Horſes Hoofs 6 1. Aſſaferida 31. 


Sazapenum 1 1.Spatula fetidsbalf a pound;Mingle and incorporate them well gn ; 
then 


'we have given in.che ſecond Part of 
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then pur into this matter Linnen or Woolen Cloath, or Hemp or Tow, fo much as 
wiil drink up all the matter, and of theſe you may make Globes or Balls of what big- 
neſs pleaſerh your ſelf belt, according to the method and order as we have heretofore 
preſcribed. 

The Globes or Balls may be made Venomous or Poyſonous, if ro their Compoli- 
tion be added theſe things tollowing, viz. Mercury ſublimate, Arſenick, Orpiment, 
Cinaber , ro which may alſo be added many other Poyſonous matters, which 
I ſall forbear ro mention, conlidering every on2 by Nature is apt enough to learn to 
do that which is miſchievous, 


CHAP. XIV. 


Of the Shooting 'of Shot made red hot im the 
F1re, 


[Tisa practice that hath been practiſed in former times to ſhoot red hot Fire-balls , 

and was counted of great defence, as you may find amongſt many other things 
ia the Works of Diodorus Siculys , where he fayes, Tyries inmiſſe itt: Alexandrs 
Magni machinamenta maſſas matnas ferrezs candentes : Out 'of- many Authors may. 
be proved; the cuſtomary uſe in former titnes of Shooting red hot Pieces of Iron , 


which we ſhall not dwell upoti,, bar come ro the Practice, Firſt, you muſt Charge 
the Piece of Ordnance according ro the cuttomary manner ; tis due proportion of 


Powder, upon this Powder you muſt pur a Wooden Cylender or Fidd, :of a juſt and 
equal wideneſs with the bore of the Piece, which mult be driven very (tiff home-to the 
Powder, and for your better fecurity, you mut"pat upon this another wad made of 
Straw, Hay,or of Oakam,or Tow ; this being done;let the Piece be laid a little-under 
Metal, and then. cleanſe the yacant place or hollow of the Pikce with:a Spunge, fo-that 


all the Grains of Powder that are there, may be raken "away. This bemg done, 


ay your Piece to bear with the place I hou intend t6 {hoot'?r;/ arcording to the merhod 
| pnnery , anfl'1et your Piece thus remain until 
you have put in your red hoxBullet: your Bullet muſt be ſure- tobe exactly . round , 


'and.not ſp high. , bur thatit'mity run freely&fown in the Piece'to the wad , the Shor 


being red hot, rake it owt of the, fre with a pit of Tongs ratide for that purpoſe; and 
put it, into the Piece, and giveatiareentivE Far, fot as ſoon'ss rhe Shot is ſuppoſed to 
beup to the Wad, give immediately Fire to your Piece of Ordnance. 

There are others which put into their Pieces Boxes made of Plate , of Iron or Cop- 
per. Others do put into their Pieces Potters Clay , and upon them thefiery Buller , 
which with a quick hand they thruſt home with aRammer, which ought to be defend- 
ed from fire by lining the Rammer head with Copper. Bur theſe are more perillous ; 
and therefore we account that method above to be the belt, and moſt free from 


danger, 
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UNS AP. XV. 
Lo Arm Pikes to defend a Ship oz any other place, 


TJ 0am Pikes, to defend a ſhip, or breach, or to enter the ſame, or to ſlick in 

the ſides ofa ſlitp, or other place, take flrong Camas, and cut it in length abou: 
a foot, or 14 inches, and fix inches high in the Center, and let the ends be both 
cut taper-wiſe, then faſten the Canvas at both ends with ſtrong twine, and fill ir with 
this receipt. 

Powder bruiſed 8 parts, Peter in Roch 1 part, Peter in meal 1 part, Sulphyr in 
meal two parts, Rozen Roch three parts, Turpentine 1 part, Verdigreaſe £ part, 
Bole-armonick ? part, Bay ſalt : part, Colophonia # part, Arſnick | part, mix them 
very well together, and try them inthe top of a Braſs Candleſtick, when the fre 
doth burnfuriouſly with a blew and greeniſh colour, then fill the Canvas, and roul ir 
over, being firſt armed with ſtrong twine all over, with this Itquid mixture moltenin 
a pan, Pitch four parts, Linſeed Oyl 1 part, Turpentine } part, Sulphur 1 part, 
Tarr 2 part, Tallow one part, and as ſoonas this is cold, bore two holes in eachof 
the ſame next the Iron an inch deep, with a ſharp Iron Bodkin, filling the ſame 
with fine bruiſed powder, and putting in every hole a little ſtick of two inches long, 
whichare to be taken out when you wou'd fire the ſame; this compolicion will burn 
furiouſly. F 

And xemember you cut off the ſtaff ſome three inches from the work, and put 
thereon a braſs ſocket of five or liz inches long, and then cut the end of your ſtaff to 
fill che ſocket, for when you fire your work, you may ſtick it in the(ide of a ſhip, and 
pull the ſtaff out again, ſo will not the work be ſo _ avoided, as when the ſtaff 
was on, - and hangs at length, becauſe the very weight of the taff, and length there. 
of, will. be a means to weigh down the work, or that the enemie may come, and there- 
by pull it out,or beatit off quickly ,. ſet the Compolition and work contain in weight 
about 7 pounds, then will it.do execution, and work a better effeR, than if it were of 
leſs weight , by much , by reaſon the compoſition elſe would be waſted, before it 
comes to effect its Execution, 

To burnthe ſayls of Ships a pretty diſtance, or to fire Thatch'd houſes, Corn- 
ſtacks, or any other combuſtible matter apt to burn, when you eannot come to the 
fame, it is good to. have certain {treng Croſs-bows to bend with Racks or Gaffels, 
and ſo ſhoot Arrows armed at the heads with Wild-fire, made of the compoſition as 
above, and about three inches inlength, and one inch and a halfin the Diameter , 
rapred as afore in all points : or you may have long bows, but then let your Arrows 
be alſo longer, which for divers ſervices may do great good. 


CHAP. XVI. 
To charge Trunks with Balls of Wild-fire. 


« _ Trunks to ſhoot little Balls of wild-fire,either to offend or defend, you 

muſt firſt charge him with two inches of good Powder, and then with a Ball of 
wild-fire a little lower than the concave of the Trunk, let the Ball be bored through 
croſs-ways.and primed full of fine powder. Laſtly, with ſlow receipt,then with pow- 
der,then with a Ball again as aforeſaid until you have bled the ſame within ; of an inch 
of the mouth, which would be filled up with fine powder and receipt mixed together. 


Some do uſe to have at the mouth two Iron ſtirts to ſtick them in the (ide ofany thing , 
| or 
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or todcfend ones ſelf from the Enemy from taking it off with a chruſt while they do 
Execution, 


To make the Ball. 


The Ball of Wild: fire muſt be thus made, Take untwilted Match, Tow, and Hemp 
the which would be moiltned in Aqua-vite, or boyled in Salt-Peter water : then take 
of bruiſed Powder (ix parts, of Salt-Peter one part, of Brimſtone finely beaten one 
part, of coal made of light wood moiſtned with a little Linſeed-oyl and Turpentine 
wrought together, one part: then lay the Tow or Oakam, abroad in thickneſs of 
the back of a knife, and as broad as a great Oyſter-ſhel, put into the ſame as much 
25 you can graſp together in your fiſt, and tyingrhe ſame hard wich a pack-thread , 
coat it over with molten Brimſtone,and when you would uſe the fame, bore ir through 
witha Bodkin, and fill the holes full of fine powder bruiſed. 


To make Bullets of (WWild-fire to (hoot out of a Trunk, which 
will be as hard as a Stone. . 


Take Suiphur in meal (ix parts, of Rozen in meal {1x parts, melting the ſame in 
ſome Pot over a (low fire : then take [tone pitch one part, of hard wax one part, of 
Tarr + part, of Aquavite ; part, of Linſeed Oyl + part, of Verdigreaſe ; part, of 
Camphire=part, melting all theſe TT Likewiſe {tir into the ſame of Peter in 
meal two parts, and taking ir from the fire, put therein four parrs of bruiſed pow- 
der, working the ſame well together in your hands, and roul it round of the bigneſs 

u mean to make your balls of, boring two holes through the ſame croſs-ways, 
which muſt be primed with bruiſed powder. Theſe balls being cold, will grow very 
hard, and fired will burn furiouſly. 


To make Heda-hogs. 


To make Hedg-hogs, or balls, youmuſt fill them with the famereceipts you do 
your Arrows, and Pikes, and let them be five inches in the Diameter, and well ar- 
med with twine before you coat them, and after boared two holes, and primed with 
fine powder : then put intwo ſticks, and uſing them, pull chem out again, and at 
the faid holes fire them. The ſpikes end of Iron mult be like Deaths Arrow heads, five 
or ſix {tirts a piece to bang in the ſayls, or ſtick in or upon any place aſſigned; and 
remember in the arming, to{leave a nooſe to throw him being fired, out of your 


To make Pownder-pots. : 


They are made of black Potters clay, or thick glaſs, round Bottles with ears to 
tyematches, lighted at both ends, the pots or glaſſes are to be filled with dry fine 
der, andthrown upon the decks, or other where, which will much prejudice the 

y, and many times firetheir own Powder- cheſts, 
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PAY] ec! (ignifies properly Tela ignita, that is, burning darts or Ar. 
TP rows, the Italians call them Rochere and Raggi, the Germans Steigen 
de Kaſten, Ragetten, and Drachetten, the Poles Race, the French Fazees, the Engliſh 


Rockets , or Serpents, If we conlider the invention of them, it hath been of ſo ancient 
ſtanding, that the conſtruction is now very common and familiar amonglt all the Pyro- 
boliſis and Fire-malters, the- which, chengh it appears very calle in it ſelf, yet 
thereis init labour, and requires that he that applyes himſelf to this work ſhould not 
be careleſs, but on the contrary take all the care and diligence that poſſibly he can have 
for the preparing of ſuch perilous things, conſidering likewiſe the expences and loſſes 
areirreparable after the experiment made; and ſeeing that nothing can be put in 
practice in publick Recreations without theſe Fuzees, therefore I think I am ſome- 
thing obliged here to ſhew the true way of preparing them,with their particular uſe. 
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CHAP. 1, 


HoW to make Rockets. 


Irtend not here to write the Canſtruction of Moulds fit for this purpoſe, but ra- 
I ther leave the more curious Students herein to the works of Caſimier Siemieno- 
wicz,, Lieutenant General of the Artillery in the Kingdome of Polonra, in his great 
Arrof Artillery written in the French Tongue and Printed at Amſterdam, and alſo 
in our Countrey-men Mr. Bate and Mr. Babington &c. That which I intend to do, is 
to teach you how they may be made by hand, or by help only of a Rouler to Roul the 
Paper upon; let ir be turned to the thickneſs you intend, only let the Rouler be 8 
- times the Diameter in length. If it be three quarters of an inch in thicknels, the 
lengrh will be chree inches. Roul your Paper hard on the Rouler until the thicknels 
be one inch and a quarter Rouler and all; then glue the uppermoſt paper, and the Caſe 
is made. On the choaking or conraRing the paper rogether at one end, within one 
Diameter of the end, except only a lctlefole, about one quarter the Diameter of 
the bore thereof, co coatraRt theſe Caſes on this manner, do thus, wet the end about 
ore inch in water, thenput theRouler in again, and tye a great packthread about 
the wet within three quarters of an inchof the end,pur another thing almoſt of the ſame 


Diameter with the Rouler inat the wet end about half an inch, hold it there, get _ 
other 
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other body to drawthe packthread together, you holding the Rouler and Rammer , 
one put down to the end within one inch, and the Rammer which muſt be lictle leſs 
thanthe Di2meter to meet with that end within half an inch, in which the contrator 
choaking muſt be ; the packthread having drawn it together , rye itfaſt on that place, 
take out the Former, let it dry, andir is done, when the hole iscontracted together, 
make it ſo wide as is before raughr, with a round bodkin, which you mult provide for 
that purpoſe. 


CHAP. IL 


bow to make Compoſitions foz Rockets of any 
ſize, 


Heſe ways which I will teach you I take themnot upon truſt out of eyery 

Author , but ſuch as are men of known experience , as that Caſimier before 
ſpoken of, and others of the like repute. - And firſt, for Rockets of 1 ounce, you 
muſt uſe only Cannon-powder duſt being beaten in a Morter, and finely ſifted, and 
this will riſe ſwife, and will make a great noiſe, bur carriesno tayl : Thoſe of molt 
beauty in their operationare made of 1 ounce of Charcoal-duſt, eight ounces of Pow- 
der, this Compoſition will hold for Rockets of one, two, or three ounces ; but for 
thoſe of four , take three ounces of Charcoal-duſt, ro one pound of Cannon-pow- 
&rdult, continuing that Rule until you come to Rockets of ten ounces, and from 
thence to Rockets of a pound, for there uſed to be one pound of Powder-dult tr04. 0un- 
&s of Charcoal-duſt. But for better ſatisfaction obſerve theſe Rules. 


Foz Rockets of one pound. 
Take Powder 18 /, Salt-Peter 81, Charcoal 4 1. Salphur 2 /, 


| Foz Rockets of two oz three pound. 
Take of Salt-Peter 601. Coal 15 !. Sulphur 2 1; | 4 10 NG 
Foz Rockets of foug 02 five pound, . | 
Take of Salt-Peter 641. Coal 161. Sulphur 8 7. "PORES 
Fo2 Rockets of ſix ſeven 02 eight pound. \. :, 1 
Salt-Peter 35 /. Coal 10 L Sulphur 51. | = 
Fo2 Rockets of nine 62 ten pound. 
Salt-Peter 62 /. Coal 20 1. Sulphur 91. 
Foz Rockets from eleven to fifteen pound. 
Salt-Peter 32 /. Sulphur 8 1. Coal 16 /. 


Foz Rockets from ſirteen to twenty pound. 
Salt-Peter 42 1. Coal 267. Sulphur 12 8. 


F02 Rockets from thirty to fifty pound. 
Salt-Peter 30 {. Coal 18 1, Sulphur 7 /. 


Fo2 Rockets from ſixty to a hundzed pound, 
Take Peter 301.Sulphur 10 1.Coal 10 /. 
D ddd 2 CHAP. 
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GH AP. III. 
Lo fill the Rockets With this Compoſition, 


Lace the mouth downwards where it was choaked, and with a knife put in ſo mych 
as you can of the receits provided for that ſize ar onetime , then put down your 
Rammer, which muſt be longer ard narrower than the Former or Roulcr upon which 
you made the Caſes, and with a hammer of a pound weight, give three or four in. 
different knocks, then put in more compolition with your knife, until it be full , ar 
every time knocking the like as before with the Rammer , until the compoſition 
come within one diameter of the bore of the top, there put down a peece cf pai'board, 
and knock it in hard , prick three or four little holes therein , then put fine piltyl 
powder inalmoſt to the top , and upon that another cap of paper, upon which put a 
peece of leather, that it may betyed on the top of the Rocket, and faſt glued on, then 
get aſtreight twig, and bind it upon the Rocket with ſtrong packthred; it mult be no 
heavier, than being put upon your. fmger , rwo or three fingers breadths from the 
mouth of the fame, it may juſt ballaft the Rocket ; then it is prepared tor ule, 


| CHAP. IV. 
HoW to give fire to one 02 moze Rockets. 


_ your Rockets mouth upon the edge of any peece of timber , battlement of a 
wall, top of the Gunners carriage wheel , or any dry place whatſoever , where 
the rod or twig may hang perpendicular from it, then lay a train of powder that 
may come under the mouth thereof, give fire therennto, and you have done. But if 

—_— fire m_ —_ _ one , tHat as one deſcendeth, the other may 2ſcend 

y degrees , make this compolitiog llawing of Roch 8 ounces , Quick Brim- 
ſtone 4. ounces, and fine Powder duſt 2 ounces, which te a linefrom = Rocket to 
another, they being placed ten inches or a foot one from another , give fire tothis 
compolition, and 1t will work your deſixe , by cauſing one to mount into the air 
when the other is ſpent , -but before you place your Rockets, remember to prick them 
with the bodkin, | 


CHAP. 
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CHAP. V. 
Divers and ſund2y Compoſitions foz Stars. 


g Compoſition foz Stars of a blew colour mixed with red. 


Ake of Powder mealed 8 ounces, Salt-Peter 4 ounces, Quick Brimſtone 12 ounces, 
Meal all theſe very fine, and mix them together with two ounces of Aqua-vire, 


and half an ounce of Oyl of Spike, which let bevery dry before you ule it, 


another Compoſition which maketha white and beautiful fire. 


Take Power 8 ounces, Salt-Peter 24 ounces , Quick, Brimſtone 12 ounces , Cam- 

re 1 ounce, Meal theſe Ingredients and incorporate them : Now to meal your 
Camphire, take a braſs peſtle and morter, wet the end of the peſtle in a little of the Oyl 
of Almonds , and it will meal to powder, then keep it cloſe from the air , elſe it will 
become of no uſe. 


Another white fire which lallethlong. 
Take Powder 4 ounces , Salt-Peter 16 ounces , Brimſtone 8 ounces 3 Camphire 


tounce, Oyl of Peter 2 ounces, Meal thoſe that are to be mealed , and mix them 
xcording to the former direQions. 


4Y 


CHAP. VL 
The manner of making Stars ; and to uſe them. 


Ake little four ſquare peeces of brown paper , which fill with the compolition 

you approve of beſt, of the three laſt taught : ſo double ir down , rouling it 

until you make it round, about the bigneſs of a nut , or bigger, according to the lize 

of your Rocket, that you intend themfor, prime them , withdrawing thorow them 
Cotton-week, and they are prepared. ; 

You may alſo makethem after this manner, you muſt havea rouler which muſt be 
3 big asan ordinary arrow , which ſhall be to roul a length of paper about it, and 
with a lirtle glue paſt it round, whenit is dry draw out the rouler , and fill it by 
little and little, with a thimble ; till chruſting it down , every billing of a thimble , 
with the rouler z which being filled, cut it in thort pieces , about half an inch long ; 
then having in readineſs either hot glue, or ſize, mingled withred lead , dip therein 
one end of your ſhort peeces, leſt they take fire at both ends together , and becauſe 
that it may not ſo calily blow out : - theſe being thus firuſhed, ſer them to dry until 
you have occaſion to uſe them: and then putting the open endin powder on the top 
ofthe Rocket, in that place after the firſt paſtboard, or cover, is placed ina Rocker z 
art the compoſition, where I taught you before ro put powder for ro make a _ : 
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which now you mult leave outto place in theſe Stars ; after this manner make two ox 
three holes in thar paſtboard, which prime with powder-dult - and thereupon put | 
little Piſtol powder, to blow the Stars ont when the Rocket is ſpent : after the powder, 
put as I have ſaid before, the open ends of thele Stars, down upon that pov;der ; when 
you have put them ſo cloſe as they can ſtick one by the other, put a lirtle ſmall.corneg 
powder on the top of rhem, to run between them, and pur another tyre of Stars upon 
that, andinlike manner a third tyre upon} them, till you come to the top of the 
Rocket-caſe, there put a paper over the head of it, and tyeit cloſe about the top, that 
none of the powder come from under or between the Stars. 


Dow to pzepare the Cotton-week , to p2ime the firſt ſozt of 
Skars. | KY 


Take Cotton-week, ſurth'as the Chandlers uſe for Candles; double ir ſix or ſeyen 
times double ; and wet it thoroughly in Salr-peter water , or Aqua-vite , wherein 
ſome Camphire hath been difſolved, or for want of either in fair water, cut it indivers 
pieces, roul it in mealed powder, dry it inthe Sun, anditis done. 
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CHAP. VII 


How to make ſilver and golden Rain, and how to 
uſe them. 


NY I ſhew you the order of making golden Rain, which is after this manner; 
you muſt provide ſtore of Gooſe-quills, which being provided, you mult cur 
them off ſo long as they are hollow, the compoſition to fill theſe muſt be made thus; 
two ounces of cole-duſt to one pound of powder well mixed ; having filled many of 
theſe quills, you ſhall place themin the ſame place as I raughr you to put the powder 
and Stars, firſt putting a ſinall quantity of Piſtol powder under them, to blow them 
out when the Rocket is ſpent : upon this put your quills, as many as will fill the rp 
of the caſe , with the open end downwards , ſo ſoon as the Rocket is ſpent, you ſha 
ſee appear a golden ſhowre, which by ſome is called golden Rain : The like way you 
may make lilyer Rain , filling the quills with the Campoluion for white Stars. 
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CHAP. VII. 


HoW to make Fiſgigs, Which ſome call by the nam? 
of Serpents, and touſe them. 


a mult provide a ſmall rouling pin , about one quarter of aninch in thicknels, 
upon which roul ſeven or eight thickneſſes of paper : fill chem four inches with 


powder duſt, ſometimes putting between the filling a little of the Compoſition for 


Rockets of 10 ounces : and at the end of four inches choak him ; 61! two inches more 
wi 
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with Piſtol powder ; thenchoak the end up : at the other end pur in a. little of the 
mixture for Stars, and choak between thar and the compoſition, and you have done : 
pur divers of theſe with rhe Starry end downwards, upon the head of a Rocket , as 
you did the quills, with powder to blow rhem out ; when the Rocket is ſpent , they 
will firſt appear like ſo many Stars, when the Stars are ſpent, taking hold of the pow 
der duſt , they will run wrigling to and fro like Serpents; and when that Compo- 
ſiion is ſpent, chey will end with every one a report , which will give great content. 
] ſhall have occaſion to ſpeak of theſe Fiſgigs in other Fire-works. 


CHAS 1A 


how-to mak? Girondels, 92.(as ſome call them ) 
Fire-Wihz*eis, 


Fire-Wheel is often required in great Works for pleaſure, and therefore I have 
A thought fir and neceſſary, to ſet down their deſcription, as well asof all other 
ſorts of Fire-works, Firſt, you muſt make a Wheel of Wood , ſo big as you pleaſe, 
romake Girondels, and unto theſe bind Rockets very faſt of a mean bigneſs, with 
the mouth of one rowards the tail of another , thus continuing until you have filled 
your Wheel quite round, which done, cover them with paper paſted very curjouſly, 
that one taking fire, they may not take fireall together , and daub Sope upon them 
uiteround, leaving the mouth of one of them open to give fire therero, for rhe firſt 
Loankebs burned, will give fire to the next , keeping the Wheel in continual 
motion, until they be all ſpent : there may be bound fire Lances to theſe Girondels, 
either upright, or neer, overthwart, which will make to appear diverſiry-of fiery 
Circles; Your care mult be, to place the Girondels at a convenient diſtance, from 
other Fire-Works , leſt they ſhould cauſe confulton, and ſpoil all your Work, 
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CHAP 2x. 


H9W to rep2rſent divers (ozts of Figures in the Air 
with Bockets. 


| here taught you to make a report uponthe head of a Rocket , and alſo to place 
golden or ſilver Hair or Rain, or Stars, or Fiſgigs, which when you have divers 
Rockers to make for 2 great Fire-work, let one be with a reporc, the next with Stars, 
another with Gold Hair, or Rain, one with Silver Haic or Rain , for ſtanding jul 
under the Rocker ic appearerh like Rain, bur being aſide hand, like Golden or Silver 
Hiir : and upon the head of another Rocker place the Fifgigs , which whenthe 
Rocket is ſpent will firitappear like ſo many Stars, after they are ended, rhey will thew 
like Serpents wrigling to and fro, andlaſtly, give eyery one his reporr. 
 Ttisa rare thing to repreſent a Tree or Fouatain, inthe air, which is made by pur- 
ting many liccle Rockets upon one great one , paſling all the rods of rhe licrle ones 
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thorow wires, made on purpoſe upon the ſides of the great one, or ſome other way , 
as your induſtry will hiorer - now if the little ones take fire while rhe great oneig 
mounting up, they willrepreſent a Tree , but if they take fire as the great one 1s de. 
ſcendingor turning down again towards the ground , then they will be like a foun- 
tain of fire ; iftherebe two or three little Rockers among! others, that haye no rods, 
they will make divers motions contrary to the reſt, very plealing. 

If before you pur the Fiſgigs upon the head of a great Rocket , you with a ſmall 
ſtring tye them together, a foot of line between whenthey are on hre iathe Air you 
will ſee very great variety of Figures, becauſe as they wrigge to and fro , they wil] 
pull one another after them, to the ſpeculators great content : it will bepleaſant if 
you tye them notaltogerther, but three or four, which will in the firing of them, be 
diſtinguiſhed from the reſt, with great varlety. 


CHAP. XL 


How to make a Rocket, Which firing it out of your 
hand, ſhall continually be in agitation , either 
on the earth, 02 in theair, 


Aving prepared a Rocket with a report in the head , ſuch as I caught you kirſtto 
H make, tye itto a bladder , ſo that the end of the Rocket may come to the 
mouth of the ſaid bladder, and bind ir over ver ſtrongly, then faring it out of your 
band, caſt it away from you, it matters not which way, fo it will come tothe ground ; 
there, by reaſon of the bladder, it cannot ſtay , but preſently rebounds upwards, 
moving to and fro, until all be ſpent - there is another ſort, and that is a ſmall rocket, 
put into a bladder, and ſo blown up round about it, and tryed about the neck thereof, 
which will have delightful motions. 


CHAP. XII. 


'Df the many defects in Fuzees, how they may 
be avoided , and of ſuch things as ought to bt 
obſerved in their good Conſtruction. 


He firſt and moſt notable defe& which- is obſerved in Fuzees , is that after they 

are lighted or riſen into the Air the height of 1, 2, or 3 Perches, they break, 

and do diſſipate without making their entire effe&s. 

The ſecond, which is little better, is after ir is remaining ſuſpended upon the nail it 
conſumes bur very leiſurely, without going away or raifing it ſelf inthe Air. 

| The thirdis, when they are raiſed inthe Air,they deſcribe only an Arch of a Circle 

. ike a — and return upon the earth again before the Compolition in the-Fuzee 

e conſumed, 
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The fourth is when it moves ina ſpiral manner, whirling in the Air without ob- 
ſerving an equal motion, that is not right as it ought to be. 

The fifth 1s when it mounts floathfully and negligently, as if it diſlained or refuſed 
toelevare it ſelf into the Air, 

The ſixth and laſt is,that rhe Caſe or Cartouch remains hanging upon the Nail quite 
empty , and the Compoſition doth riſe and diflipate alone into the Air. 
There is many other vexations and. inconveniencies which may give trouble to the 
Practitioners 1n theſe Arts with vain expence , which would looſe too much time to 
repeat : It will be ſufficient if you take notice of theſe which are principal, whereby, 
if by ill fortune you be faln into any of theſe defaults, you may corre& your error 
ealily, and ghen immediately correct thoſefaults. And for this purpoſe, obſerve the 
rules given M the next Chapter. : 


CHAP. AXIIL 


Infallible Rules by Which you may make Fuzees, 
02 Rockets, Without any default. 


Irſt, that they have their height proportionable to the Diameter of their Orifice, 

as we have before declared. 

Secondly, the Carrouch ought to be of wood ;- or glued or paſted paper , not too 
thick, nor too thin. 

Thirdly, they ought to be made of:ftrong paper of indifferent dryneſs , properly 
rouled and well compacted clofe upon the Former. 

Fourthly, the necks ought to be bound about very ſtrongly and firm, inſuch 2 
fort, that the knot of the thred, and the folds of the Cartouch, may not lye amiſs one 
upon the other, | 

Fifchly, all the Materials of the Compoſitioh muſt be exatly weighed accordin 
tothe proportion of the Orifice of the Fuzee that you would charge , and alſo w 
beaten and ſifred particularly ; after, having weighed them again, and mixed them in 
one body well rogether , you mutt pound them again , and paſs them through 
the Sieve as you did before. 

Sixthly , that the Salt-Peter and Sulphur be powdered and clarified as much as 
poſſible may be, and the Coal perfe&ly well burned and exempted from all humidity, 
and made of wood that is light and ſoft , as the Teile, the Hazle, and the branches 
ofthe Willow Tree ; and on the contrary, *tis neceſſary to have a care,that you make 
not uſe of ſuch Coals as are made of Birch, Oak, nor Maple , becauſe they contain-in 
them much weighty and terreſtial matter. : 

Seventhly,matrers for Rockets or Fuzees ought to be prepared imnfKiately before 
they are intended for uſe, and not before. 

Eighthly, che matters of Compolition ought to be neither roo dry nor too moilt; 
but moiſtned a lirtle with ſome Oliganious matter, - or with a lictle'Brandywine. 

Ninthly, there muſt be put intothe Cartouth alwayes an equal quantity of the 
Compolition at a time, andſo beat it down alike; and thus do until it be filled. 

Tenthly, you mult bear the Compolition alwayes with the Rammer right up ,' or 
perpendicularly, and take care thatin the beating it be not made crooked. | 

Eleventhly, You mult {trike down the Compolition with a wooden Mallet , that 13 
of heft proporcjonable to the bigneſs and rhickneſs of the Rocket, and alwayes with 
ho «wg ſtrength', and juſt number of {troaks,cvery time you pur in any of the Com- 
polition. 
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Twelfthly, in Cartouches made of paper, you muſt put in round peeces of woog 
hollowed; but in thoſe that are made of wood, you muſt put ſuch as are ſmooth 
without any channel or hollowing, to the end that it joyn the better to the lides ofthe 
Fuzee, where it muſt joyn firmly, as well without as within. 

13. The Fuzee muſt be peirced with a Bir or Awl that 1s convenient, in ſuch a ſore 
thatthe hole be not too big nor too {traight, nor too long nor too ſhorr. 

14. The hole muſt be made the moſt ſtreight and perpendicular that may he 
pothble, and juſtin the middle of the Compolition , to the end that it Jean not rg any 
one{ide; more than to the other. 

15. The Fuzee muſt not be peirced before it be intended for nſfe , and after it is 
pierced you muſt handle it tenderly , only with the ends of your fingggs, for fear 
of deforming it. 

16, The Pearch or Stick to which you faſten the Fuzee , ought tro be proportio- 
nable as well in length as weight; it mult not be crooked nor winding in any 
manner , neither unequal , nor full of knots, but ſtreighr as poſſible can be made, 
and mult therefore be made ſmooth,and ſtreightned with a Plain, if need requires. 

17. After they are Charged, they muſt not be laid into too dry a place, nor in a 
place too moiſt, for the one or other of thoſe accidents may hurt them , therefore let 
the place be temperate. 

18. When you would uſe them and put them into ation, hang them upon a nail 
petpendicularto the Horizon. 

19. You muſtnot think to raiſe a bundle of a great weight, or that has too great 
a diſproportion to their —_ you mult adjoyn them togerher ſo rightly, that all 
— may have a proper form, and reaſonable to paſs into the Air, and toclevate 
it{elfon high wichout any difficulty, and in ſucha ſort, that thoſe bundles may not by 
any means give hinderance or ſtoppage to their riling in aſtreight line ; and take care 
moſt exactly that the Fuzee be not ſa big, but that they may rerain as near as you 
can a Pyramidal or Conical form, when all its weight that may be is adjoyned toit. 

20, Men oughr to ſhun as muchas poſſible thoſe nights that are rainy, moiſt , and 
when the Sky is darkned with black clouds, as being very incommodious and offen- 
live to the Fuzees. And more than that, avoid impetuous Stormy winds , and the 
Whirl-winds hinder no leſs than the firſt. 

21. You may not reject above other cauſes, the different effets which are pro- 
duced by ſundry Fuzees ( althongh they be charged with one and the ſame Compo- 
lition,) no otherwiſe than thus, that they were not made with an equal diligence either 
in, the Charging or Peircing, or in the other Circumſtances, which you were 
obliged to obſerve ; or inthis, that itmay be ſome may have been kept in a more 

 moiſter place than the others, where they have acquired too much metiere , Which 
cauſeth to them , effe&ts much different one from another , as well in Riſing as in 
Cottfyming. 
- 22. If you would. make appear in the Air ſtreams of fire, or a quantity 
of burning ſparks or ſtars, or long large rayes to dart from the Fuzees ; there is ac- 
cuſtorned to mix withche Compolition ſome ſmall quantity of powdered Glas groſly 
beaten, filings of Iron, Sawduſt. One may alſo repreſent fire of divers colours, as we 
have ſhewed bWore inche 6fth Chapter 4 but more particularly thus ; if you put 2 
certain portion of Camphire in your Compoſition, you will ſee in the Air a certain 
fire which will appear, white, pale , and of the colour of Milk ; if you put Greek 
Pitch , which is a light yellow Pitch uſed in Plaiſters , called Pix Burgundy , it wil 
repreſent unto you a red flame, and of the colour of Braſs, if you pur in: Sulphur, 
the fire will appear blew ; if Sal-Armoniack, the fire will appear Greenifh ; if from 
Crude Antimony, the flame will be Red, Yellowiſh, and of the Colour of Honey ; if 
the filings of Ivory be added, they will render a Silver-like, White and ſhining frame, 
yer ſomething inclining to a Livid Plumbous colour, ifthe powder of Yellow Amber be 
added, the fire will appear of the ſame colour, withthe Citrine; laſtly, if black 
Pitch be added, it will throw forth an obſcure ſmoaky fire, or rather a ſmoak that 1s 
black and thick, which will darken all the Air. CHAP 
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CHAT NV 
Df Ddozferous Aquatick Balls. 


"Sp to be made by a Turner, Balls of wood , hollow within, about the bigneſs 
of a Wild Apple, which you muſt fill with ſome one of theſe Compolitions 
hereunto annexed and they being all prepared and charged,you may throw them into 
the water after aw For lighted , but it ought to be done in a Chamber or cloſe place, 
that the fume may be the better kept together , and this muſt be done with ſome 
ſmall end of our Match made of prepared Flax or Hemp , to the end that the 
Compolition which is ſhut up in the Globe may take fire wichthe greater facility. 


The Compoſitions are theſe that follow, viz. 


Take Salt-Peter , Storax Calamite, one Dram z Incenſe one ounce , Maſtick” one 
ounce, Amber half an ounce, Civer half an ounce , ofthe Sawings of Juniper 
wood two ounces , of the Sawings of Cypreſs wood two ounces, Oyl of Spike one 
ounce ; Make vour Compolition according to the Art and Method given. Or, | 

Take of Salt-Peter two ounces; of Flower of Brimſtone, Camphire, half an ounce , 
powder of yellow Amber half an ounce , Coals of the Teile tree one ounce ; Flower 
of Benjamin, or Alla ſweer, half an ounce z Let the matters that may be beaten be 
powdered, afterwards well mingled and incorporated together, 


CHAP.” XV. 


Compoſitions to Charge Globes 02 Balls,that will 
burn'as Well- under as above water... 


| Pre take Salt-Peter reduced into fine meal 167. Sulphur 4 1. of the ſawings of 
wood which hath been firſt boyled ina Nitrous water, and afterwards well-dryed, 
41. Of good Corned powder half a pound;of the powder of Trory 4 ounces.” Or thus, 
Salr-Peter 6 /. Sulphur'3 4. of beaten, powder x 1. Filings of Iron-'2 /. of But- 
gundy pitch*half a pound. Or thus, | 4, 
Salt-Peter 24/. of beaten powder 41. Sulphur 121. of Sawduſt 8 {.. of yellow 
Amber half a pound, of Glaſs' beaten in groſs powder half a pound, of Camphire 
halfa pound. For that which concerns the manner of preparing all theſe Compotici- 
ons, it differs nothing from what we haye preſcribed inthe making, of Rockets, 
only ris not neceſſary thar the materials be ſo ſubrilly beaten, powdered nor ſifted , 
as for thoſe Fuxees , but nevertheleſs to be well mixed one 'among another.” [Care 
muſt be taken that they be nor too dry when you charge the Globes or Balls, and for 
P that purpoſe they may be-moiſtned with Linſeed-oyl, Oyl of Olives, Petrole;}Hemp- 
eed, Nuts, orany other fatty humour that is receptible of fire, 
Note, that amongſt all theſe Compoſitions of matters that will burn in the water, 
which I have here. propoſed from my own particular experience, every one may 


make them as pleaſeth himſelf beſt, provided he always t ikc tlie materials in propor- 
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tion oneto the other, as they ought. But nevertheleſs I ſhall counſe] you to expe. 
rience from time to time your Compolitions, for the greater ſurety, before you expoſe 
them to the publick view of the world. Ir is alſo among{t the reit very neceflary that 
you learn the force and ſtrength of every material you put into the Compolitiong, 
whereby you may at your pleaſure know how to alter and yary your proportion, 


as you ſhall judg fir. 


CHAP. XVL 
Df Stars and fiery Sparks, called by the Germans 


Stern-veuer and Veuerpnrzen, 


Have ſhewed the Compolition of Stars in Chap. 5. I have alſo ſhewed the way of 

making them up, and their uſe , and alſo 1 have ſhewed the manner of giving to 
them various Colours , as in the 22 Rule of the 13 Chapter, where I had an intenr 
to ſay no more of .theſe things : But finding in Maſter Cazimier's Artillery theſe 
Compolitions, which I judge may prove very excellent ; therefore 1 thought good 
to inſert them, that 1 might leave out nothing that might make more perfe& any 
thing we treat of. 

Firſt, you muſt know that between fiery Sparks and Stars there is this diffe. 
rence, that the Starsare greater , and are not ſo ſoon conſumed by the fire as the 
Sparks are, bur do ſubli/t longer in the Air, and do ſhine with greater ſubſtance, and 
with ſuch alight, that by reaſon of their great ſpleador , they are in ſome manner 
comparable with the Stars in the Heavens, They are prepared according to the fol. 
lowing Method. | 

Take Salt-Peter halfa pound, Sulphur two ounces, Yellow Amber powdered one 
Dram, Antimony Crude one Dram, of beaten Powder three Drams. Or, 

Take Sulphur two: ounces and a half , Salt-Peter four ounces , Powder ſubtilly 
powdered four ounces, Olibanum , Maſtick , Chriſtal, Mercury ſublimarte, of each 
four ounces, White Amber one ounce, Camphire one ounce, Antimony and Orpi- 
ment half an ounce ; All theſe materials being well beaten and well lifted, 
they mult be mixt rogether with a little Glue or Gum-water , made with Gum- 
Arabick or Tragacant ; then make them into ſmall Balls about the bigneſs of a Bean 
or ſma}] Nut, which being dryed in the Sun, or in a Pan by the fire, may be kept ina 
convenient place for ſuch uſes as we have ſpoken of inthe fifth Chapter of this Book. 
You mult only remember,that when you would put them into Rockets or Recreative 
Balls,. chey muſt be covered on all ſides with prepared Tow , of which we have 
ſhewed the way of preparing in the ſeventh Chapter of the firſt Part of our 
Fire-warks. | 

Sometimes Fire-Maſters are aecuſtomed to take in; the places of theſe lictle Balls, « 
certain proportion of melted matters, of which we have ſpoken in the firſt Part 
Fireworks, Burt.if theſe do not pleaſe you, by reaſon of their ſwarthy colour, but 
yourather delire to ſec ;them yellow ,' or inclining ſomewhat to white , then take of 
Gum-Arabick or Tragacant four ounces, powder it and paſs it through a Sieve, of 
Cainphiredifſolved in Aqua-vite two ounces, Salr-Petex 3 pound and a half, Sulphur 
balf2pound, Glaſs groſly powdered four ounces, White Amber anounce and a half, 
Orpiment two ounces, make all theſe Ingredients into one maſs, and make Globes of 
themas before, 1 Learned this, ſaith my Author, from Claude Aiderge. 


For 


for Recreation. 


For the method of making Sparkles in particular, it is thus, Take Salt- 
Peter one ounce , of this Liquid matter half an ounce , of beaten Powder half an 
ounce, of Camphire two ounces; after you have beaten all theſe materials 
into powder, every one by ir ſelf, put all oftheminto an Earthen Pan , and put upon 
them the Water of Gum Tragacanth, or Brandy-wine , wherein you have diffolyed 
ſome Gum Tragacanth or Arabick, until it be of a good conſiſtency , that done, take 
an ounce of Lint , which has firſt been boyled in Brandy-wine or Vinegar, or in Salt- 
Peter, and after dryed again , and the threads drawn out, then put it into the 
Compoſition, aad mix them well together , ſo welland ſo long until it has drank up 
all the matter z of theſe Compolitions make little Balls in the form of Pills, and of the 
bigneſs of great Peas , which you mult roul in mealed Gun-powder, and dry 
them , _— you may ſerve your ſelf, according to the method we haye 
reſcrided, 

Belides theſe, there are certain odoriferous Pills prepared , which are employed 
in ſmall Engines and fiery Inventions, which are ſhewed in Chamber Roams, or cloſe 
Cabinets, theſe are commonly prepared of Storax , Calamite, Benjamin , Amber , 
white and yellow, and of Camphire , ofeach one ounce, Salt-Peter three ounces, 
of Coals made of the Teil Tree four ounces ; beat all theſe Ingredientsto powder, 
then incorporate them well rogether, and moiſten them with Roſe Water , in which 
diſſolved Gum-Arabick or Tragacanth, to make thereof little Balls, at laſt, having 
faſhioned them, expoſe them to the Sun or tothe fire to dry. 
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= AALILAUS ibis 4th.Dialogue of 


Motion , hath largely treated of «- 
1 quable and accelerate or increaſing 
Ye |:| Motions, as alſoof that of Projetts, 
1:1 or things ſhot , ana thence derived 
—=a| ſeveral Propoſitions or Concluſ#ons, 

and bath likewiſe made ſeveral 
T ables touching the Amplitudes or Baſe Lines, and 
the Altatudes or Heights of the Semiparabola's or 
Curves deſcribed by the Motion and Ranges of Pro- 
jets. T he which Dofrine the late Famous Torri- 
cellio of Florence, having with great Fudgment much 
advanced and facilitated, applying he whole to the 
Art of Gunnery ; that the benefit of bi” pains might 
redound to the Engliſh Reader , that # eſpecially 
Delighted or Exerciſed in the Affairs of Mars , t 
was thought fit to render the ſame into Engliſh. 
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THE 


DOCTRINE 


PROJECTS 


APPLYED TO 


GUNNERY. 


PROPOSITION. 


The Imperus B A (that is, 'as much as is that of the 
moveable naturally falling from B to A by the 
* Definition) asalſo the Direction A 1, accozding * Which 
to which the P2ojection is to be made With the ton i. ; 
ſaid Impets being given : 'it is required to find 7 "* 
the Amplitude, Altitude, and the Whole future {=e<= 


: RELIES grven, we 
Parabola of this P2ojettion. dns 
ou | me it 11 
ſpaces, according as Galilaus wſeth, Exemp. Grat.When we ſay , let the [mperus given be 
AB, then we mean, let the Imperus given beſo much as is requiſite to throw the Project from 
Atothe higheſt point of the perpendicular B, or, which is the ſame, as much as is the Imperus 
of 2 moveable naturally falling from Bto A, 


Ez Horow A and B draw the Ho- 
Ws XY) rizontal lines AD, and BL, 
Wes FS and deſcribe the Semicircle 
| AFB about the Diameter 
Fx AB, which ſhall ſomewhere 
— cut the line AC, ſeeing that 
WY AD is a Tangent. Let the 
Section be in F, and draw the Horizontal 
line FE, and prolong F G equal to F E;, 
thenby G let fall the perpendicular L G D; then 
about the Diameter G D, by the points G and A, 
deſcribe the Parabola A G, which can be bur one, 
by the precedent * Lemma; nor can there any 
other Parabola be deſcribed about the Diameter 


* Which Lemma was ; that qbout the Diameter G D, :horoughb the Vertex G, and any aſſigned 
point A, there cannot be deſcribed more th.in 0:12 Parabola, Lemm. of Propoſ. VIII, 


aa82a8 3 G D, 


Eee EE —_— 
- 


4 The Dodtrine of P rojedts 


this is the Parabola ſought. For the directive line of this Parabola is AI, ſeein 
that it toucheth the Parabola in A, for EG, or AD, isdoubleto F G by conkry. 
Rionz andtherefore D G, and Gl are equal: wherefore AI is the Tangent to the 
Parabola. | | 3.-Y 2 '£ 

Again , I fay; that this Parabola is deſcribed bythe Imperns given. for AE, Ex 
and E B, or thoſe three lines equal to D G the Altitude, G F the Semi-baſe, and Gl 
are in continual proportion. Wherefore GL is the ſublimity , by the V. Prop, 
tion of * Galilews , and its Corollary. 

Then thus : the Impetus of the-Parabola AG in thepjnt A , is as mugh as that of 
the Cadent naturally falling fromL'to D, (by X. 6f Gables) thatis, fromBto 4 
or of the Proje& aſcending from Ato B : therefore the Parabola hath inthe point'A 
the Impertig that was given : wherefore that is done which was required, 


— 


De metu 
Projecto- 


TH. 


But becauſe this Propolition is of great moment, for clearing of thoſe that folloy, 
we will prove it another way. 


Let the ſame Imperus A B, and theTatne direQtion. A.F C'be'given: the Parabdls 
made by this projection is ſought, deſcribe as before, a Semicircle about the Diameter 
| AB, which ſhall ut AC - ſeeing 
that A Disa Tangent. Let it cutitin 

a © F, anddrawing the Horizontal line 

B oY; E FG, ſoasthatE F andFG muy 


| | be equal , deſcribe , or: conceive z 
Parabola to be deſcribed along by 
F1 the points A and G abont the Diz- 


—_—— — 


meter G D. Ifay, that this is the 
G Parabola of the Proje&, if it be 
thrown from the point A , accord- 
ing to the Diretion A C, with the 
Impetus A B. Now if the moyeable 
donot run along this ſame Parabels 
it will run along ſome other , a 
ſuppoſe AP : let the Vertex, or the 
ſ higheſt point of this Parabola A Phe 
M D found; andlet it be P., 
; Firſt, it is manifeſt that che point 
P cannot bein the line LD ; becauſe ſince the line AC roucheth each Parabels , that 
I D the common Axis ſhould be cut into two equal parts in two points by the Vertex's 
of the Parabola, is abſurd. Nor can it be in the line E G : for drawing the Diameter, 
ſuppoſe MN, thorough the Vertex , that M Nſhould becur into two equal partsby 
the line EG, isabſurd » for only I'D; of all the lines parallel unto it inthe angle 
CAD, can becut into two equal parts. : = 
. Now let the point P fall any where at pleaſure, and draw the Horizontal line PRS: 
Which ſe- for as much as PNand P Mare equal, by theII of * this, NRandR A, PRand RS 
cond Pro- ſhall be equal. And becauſe the Parabola A Þ haththe Imperus B A; that is, OM, 
poſition the Point O ſhall be its ſublimiry : and for that reaſon the lines O P, PR, andP M 
5s, that ſhallbe incontinual proportion; and the Reangle O PM equal unto the ſquare P 
the ſub- R: and changing the lines with their equals, the Rectangle BSA ſhall be © wal to 
lime point the ſquare SR : therefore the R is in the point Periphery of the Semicircle : which is 
of the abſurd, for the right line A F ſhall meer with the Periphery in two ſeveral points: 
Range of wherefore, e+c. 
any Pro- <a 
v* [PJ] dothcut the Perpendicular [M] intercepted betwixt the Horizgn and line of direttion, wt 
0 equal parts. 
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 Applyed to Gumery. 


COR OLLARIES. 


Irſt, Hence is manifeſt, that the /mperus of 
any Machine being given, as for example 
E A, if there be deſcrtbed about E A the 
Semicircle ADE , one may aſſign the Alti- 
tudes and the Amplirudes of all the proje- 
&ions that can be made by the ſame Machine. 
For example ; the /mperizs E A remaining (till 
the fame , let projetions be made along the 
lines of ſeveral elevations AC, A D,and A B. 
The projeRtion made according to the dire- 
ion A C, ſhall aſcend as high as to the Ho- 
rizonial line F C prolonged : and the pro- 
jection made along rhe direction A D , hall 
have its Apex in the line H D prolonged : and 
of the projetion made according to the line 
AB, the greatelt Altitude ſhall be in the Horizontal line G B prolonged. 

2, In the Book of Galilenus de motu naturaliter accelerato , it is proved , that 
projets thrown with the fame 7mperus out of A, if born up by plains of ſeveral incli- 
nations, do a arrive unto one and the ſame Horizontal plain. Bur here it ap- 
peareth,thar the ſeveral aſcenſions of projets do vary when they are thrown thorough 
the pure Air, without any fulciment put under them, according to ſeveral eleyations. 
for the moveable ſhall leſs aſcend, which js emitted along the line A B leſs elevated , 
than that which ſhall be projected along A D moreelevated. 

3. It is manifelt alſo, that no Alcitude can in ſuch ſort aſcend , as that it may reach 
unto the Horizontal parallel that is drawn thorow E the higheſt point of the perpen- 
dicular projection. 

4. It is alſo manifeſt , that all Amplitudes do alwayes encreaſe from that pro- 
jection which 1s called the point blanck Randon , until you come to the projeQtion 
made at the Semi-right Angle. And from the Semi-right unto the perpendicular, 


they alwayes diminiſh until they come to nothing, which hapneth in the perpendicular 
projection, which hath no Amplitude. ; | 


, 


| F. Fram whence we may obſerve,that the Amplicudes ofeach Þ zrabola made by chÞ 
ame Impetw« , the elevations of which are equi-diſtant from the Semi-right, , are 
equal to each other. For, lince the lines A B and AC are equi-diſtant from! the 
Semi-right elevation, the Arches D B and D C © \ | 
ſhall be equal , as ſubtrending equal Angles : and | J. {+ ——— 
conſequently the BA and C E , the remainders of | | Hs © 
their Quadrants ſhall be equal : therefore alſo the | KB. 
| Cc 

for the ſame reaſon, the whole Amplitudes of cach - | Ed 3 / _ 
Parabola, which are Quadruple to the Sines BMarid | | © -- 
CF, ſhall be equal. = i 

6. I: is manifeſt likewiſe that the Altitudes and my 
Sublimities of projeRions equi-diſtant from the | 
Semi-right, are reciprocally equal to one another, -- 


thatis, the Altitude of the one is equal to the ſub- | 
limity of the other. 


ee 


— > tm 
. 
v 


\ 


Sizes of them , B G and C F, ſhall be equal. And | 


P 


- 
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* Or 
Raigdon. 


1 incite 


this Pro- 


poſition, 


as being 


alſo cited 


in the 
enſuing 
Dy 
eonrſe. 


7. We will therefore make a Corollary of that which to 
Galileus was an arduous Theorem, to wit, that the Semi-right 
* projeRion is the greateſt of all thoſe made by the ſame 
Impetus. For, if you ſuppoſe the Angle CAD to be 
Semi-right , C D ſhall be the Semi-Diameter , that js the 
greateſt of all the Sines that can be given 1n the Semi. 
circle. 

8. It is manifeſt alſo , that the whole Amplitude of the 
Semi-right Parabola is double to the line of the Sublimity , or 
the Impetws AB : forit hath been demonſtrated to be Qu 
druple of the rightline C D, that is double to A B. 


PROP. II. 


The Imperus aud Amplitude being given, to find 
the direction acco2ding to Which the Paraboia was 
made; as alſo to find the Altitude. 


Et the given Impetus be A B, and let AD be the fourth part of the Amplitude 
L given. About A Bdeſcribe the Semi-circleACB , anderet DC E, (which 
if it ſhall not fall in the Semi-circle, the 
H the Problem is impoſlible) and ler ir cut the 
Semi-circle in the points C and E. I fay, 
that either the diretion AC or AE, 
G if the given Impetus A B be retained, ſhall 
deſcribe a Parabola , whoſe Amplitade 
ſhall be Quadruple to the line A D, this 
is manifeſt trom the things preceding. For 
projections made with the Imperus A B, ac- 
cording to the diretions A C, or A E, have 
an AmplitudeQuadrupleto G E, or FC or 
AD, which are equal to one another; and 
the Altitude may in the one be AF, as alſo in 
the other AG, as appeareth, &c. 


_ Apphed to Gunnery. 


Inthisplace T have thought fit to inſert the Tables following : the firſt Claſſis of which 
containeth three Tables, the ſame with thoſe of Galilevs, which we placed Pare. 1. 
Dial. 4. Page 241. ofthis preſent Tome, but different in many of the Numbers, 
as being deſumed from the Tables of Sines and Tangents, whereas Galileus Calcu- 
lateth his with much labour, according to the Principles of his Doctrine of Proje- 
Rive motion, laid down in that his fourth Dialegue. The ſecond Claſſis conliſts 
of two Tables added by Torricel/izs, the one of Durations, the other of Eleva- 
tions or Randons : the Explanations and Calculations of which are annexed to them 
by the Author, bur here omitred onthe account of brevity. 
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TABLE I. | TABLE II. TASLS I, | 
Tae Amplitudes of the} |The Alritudes of rhe Semi-| - 
Semi-Parabo!a'sdeſcri-|} |Parabola's, whoſe Impetus; [The Altirudes and Sublimities of - 
bed by the ſame [pe-| |is the ſame with that off |Semi-Par:bola's, whoſe Amplitude: 
tus. The greateſt Am-| |the precedent Table. The| 'Jequal , iz. alwayes 10000 parts , 
plitnde is ſuppoſed to [greateſt Alcirude is ſuppo-| jAltirudes are the halfs of the 7, 
be of 100co parts; and] fed to be of 10000 parts ;| gents of the Angles of the Elevziicy. . 
the Numbers of the| jand the Numbers of the| fand the Sublimities are the half of i; 
Table are double to] |Table are double to the| |Tangents of the Complements «cf «4 
the right Sines of the halfs of the verſed Sines ofi {Elevation. 
= of the elevation. {the Arches of the Elevation. | 
Deer.of _Amplof\D. of | |D- off Altit .of |.D. off Alrir.of| |D. ofj Alti-|Sublimi-| |D. f Altt- |Subl.. 
Elevat. \Semi-P \Elev. Elev|Semi-P | |Elev. Sem-P. Elev.\tudes. 805 Elev.\ tudes. |mities. 

1 | 349 | 8g I 3 46] 5174 | 1] 87J286450|| 46] 5178]4828 

2 og98 | 88 2 | 12 47] $349 2] 1751143186] 47] 536214663 

3 | 1045 | 87 -23-6 45] 5523 3] 262] 95406| | 48] 5553[4502 

4 | 1392 | 86 4 | 49 || 49] 5696 4| 35] 71503|| 49] 575214346 

5 | 1736 |85 | |_5|_76 || 5d 5868] | 51 437] 57150} 50 59594196 
—6 i 2079 | $4 6 | 109 Fi] 6040 6] 525] 47572|| 51 617514049 

7 2419 | 83 7 | 149 52] 6210 7] 614] 40722! 2] 64001[3906 

8 | 2756 | 82 8 | 194 53] 6378 s| 703] 35577; | 53] 663513768| 

9 | 3090 | 81 9 | 245 || 54] 6545 of 792] 31569 | 54! 6882/3633 

10 | 3420 | 80 _1q 302 |! ys] 6710 10] 882 _28356| 55] 714113501 

11 | 3746 | 79 T1] 364 || 56| 6873 11] 972] 25723] 56| 7413]3373 

12 | 4067 | 78 I2] 432 57] 7034 211063] 23523|| 57] 709913247 
13 | 4384 | 77 13] 506 || $8] 7192 13[1154| 21657] | 58] 8002/3124 
14 | 4695 | 76 14] 585 59] 7347 1411247] 20054|| 59] 832113004 
15 | goco | 75 | | 15] 670 || 60] 7500 1511340] 18660| 60] 8660/2887 
16 5299 | 74 16] 760 61] 7650 16114 34] 17437 G1 90212772 
17 | 5592 | 73 17] 855 62] 7796 1711529] 16354|| 62] 9404/2659 
18 5870 | 72 18] 955 63] 7939 18]1625] 15388 63] 98132548 
19 | 6157 | 71 I 911060 64] 8078 1911722] 14521]| 64] 10252[2439 
20 6428 | 70 _201170 65 8214} 20[1820| 13737 65] 10723[2332 
21 | 6691 | 69 2111284. 66] 8346 21|r919] 13025] | 66| 1123012226 
22 | 6947 | 68 2211403 67] 8470 22[2020| 12375] 67] 11779]2122 
2 7193 | 67 2311527 68] 8597 23]2122| 11779] 68] 1237512020 
24 7431 | 66 2411654 69] 8716 2412226] 11230 69] 130251919 
25 1 7660 | 65 _2511786 70] 8830 2512332] 10723] | 70| 1373711820 
26 |j 7880 | 64 2611922 71] 8940 26[2439] 10252|| 71] 1452111722 
2: | 8cgo | 63 2712061 72] 9045 2712548] 9813|| 72] 153881625 
28 | 8290 | 62 28[2 204. 73] 9145 2812659, 9404|| 73] 16354|152 
.- : $480 | 61 2912350 74] 9240 2912772 9025 74| 1743711434 
30 j 8660 | 60 __z302500 75] 9330 30]:887] 8668] | 75] 186601340 
31 8829 | 59 3112653 || 76| 9415 3113004) 8321] | 76] 2005411247 
32 | 8988 | 58 2][2808 77| 9494. 213124] 8002]| 77] 2165711154 
33 | 9135 | 57 3 3]2966 78, 9568 33]3247] 7099|| 75, 23523 1063 
34 | 9272 | 56 3413127 79, 9636 3413373] 7413|| 79, 25723] 972 
35 | 9397 | $5 3513290 80, 9698 3513501] 7141 - 283 56| 882 
36 | 9511 | 54 3613455 || B81] 9755 3613633] 6882] | B81] 31569] 792 
37 | 9613 | 53 3713622 82] 9806 3713768) 6635] | 82] 35577] 703 
38 | 9703 | 52 38]3790 83] 9851 38/3906] 6400|| 83) 40722] 614 
39 | 9781 | 51 3913960 84; 9891 394049 6175] | 84] 47572] 525 
40 | 9848 | 5o | | 44132 85] 9924 40/4196] 5959|| B85] $7150] 437 
41 9903 | 49 4114304 86] 9951 41/4346] $752) 86] 71503] 350 
2 | 9945 | 48 42/4477 || 87] 9973 42/4502] 5553| | 87] 95406| 262 
43 9970 | 47 43]4651 || 88! 9988 43/4663] 5362 881143186] 175 
44 | 9994 | 40 44/4526 || 89 9997 | 444828 5718|} 891286450] 87 
15 rocoo | 45 45'5000 || gorcoo| | 45/5000] F5ooo| | gollafinita.l 00 
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| TABLE IV. CABLES 


The Durations or Imperus [The Degrees of Elevation ro which the Piece is co 
f Proje&s made by the be mounted , that the Amplitude of the Projections 
fune [mpetus compared to may bemade of the given meaſure. We ſuppole all the 
Horizon. The gre ateſt Projection to have the ſame Imper that is ro be made 
ration or Impetws is ſup- by the ſame Piece ,& thar the greateſt is 4000 paces. 
ſed ro be of 1000 parts , [Sp4- Deg. "of|Coyle-| |Spas |Deg. of Comple- 
the Numbers of the ces. [Elevat. ment. _ 
Table are the right Sines of | icfoo 17/89 43 
the Elevations. 20/00 34/89 26 
| 3000 52/89 ©8 
Deer Dur.o | D. off Dur.s/ | 4o] 1 0988 $1 
Elevat.|[mpet. Elev. Impet.| | 5q 2 2688 34 
i | 75 | 46] 7195 60] 1 43188 17 
2 | 349 | 47] 7314} 70] 2 oof88 co 
z | 523 | 45] 7431} 8of 2 18|87 42] 
4 | 698 | 49] 7547 go] 2 357 25] | 99's og7 Ss 
5 | 372 | _59] 7660 x00] 2 52/87 ob | 60018 2671 34 
— |\045 | 5t] 7771 110] 3 09,86 Fr] | 61018 4871 12 
7 [1219 52] 7880 120] 3 27;86 33 620119 1070 $O 
8 11392 53] 7986 130] 3 4456 I6 630[19 22/79 26 
9 [1564 | 54} 80go 140] 4 O185 59] | 640|1i9 5469 06 
10 [1736 | 55] 8192 150] 4 1985 41] | 6500 16'69 44 
11 [1908 | 56} 8290 160] 4 36]85 24 | 66020 3969 21 
12 [2079 | 57] 8387 170] 4 5485 o6| | 670/21 0268 58 
13 [2259 | 58] 8480 180) 5 11184 qg| | 68021 2568 35 
14 [z419 | 59] 8572 iigol 5 29884 31] | 0901 4968 21 
15 [2588 | 60| 8660 F [29] 5_4684 14] | 709er 1367 47 
76 [2756 | 61] 8546 S|2ro] 6 0483 y6| | 71022 3767 23 
17 12924 | 62] 8892 2 [220] 6 2183 39 72023 02/66 56 
18 |20g0 | 63] 8910 [230] 6 3983 21] | 7303 2766 33 
19 |3256 | 64] 8988 E |240] 6 57,83 03| | 7493 $266 o8 
20 [3420 | 65] 9063 2/250) 7 1482 46] | 75024 1865 42 
21 |\3584 | 66] 9135 I |260/ 7 3282 2 760]24 4465 16 
22 13746 67] 9205 D279, 7 5oO82 10 77025 11/64 49 
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The Dotrine of Projets 


That is, 
all long 
Preces. 


The uſe of the Precedent 


TABLE. 


Uppoſe that the greateſt ay: , namely the Range made at the elevation of the 
g {xcth point of the Quadrant by a Culyerin, be, for example , 4000 Geometrical 
paces, Ideſire with the ſame Piece to make a ſhot in ſuch manner that irs Range may 
be juſt 2360 paces long. Irake the fourth part of 2360, which is 590 , and I look 
upon the Table , and find againſt that Number, thatthe elevation to be given tothe 
ſaid Piece is 18 Degrees and 5 Minutes , or Gr.71. and Min. 55, its Complement. 
And I ſay, by the things demonſtrated, that the forementioned Piece with one of theſe 
two Elevations, ſhall carry the Ball 2360 paces diltance above the Horizon. But 
thoſe Elevations which exceed the ſixth point ofthe Quadrant, are not inſerted for the 
uſe of * Artillery, but only for Morter-Pieces, Rams , and Granadoes. It is to be 
noted, therefore, that with that ſame firſt Elevation the Ball will make a low Range, 
; but ſwift, as the line marked A , and 

with a great Horizontal Imperus, pro- 

B per to make breaches in Walls, or give 

other lateral impulſes. But with the 


. other Elevation it ſhall deſcribe the 


Range B, which ſhall be flow in js 

Horizontal motion, but with ſuff- 

cient perpendicular Imperi at the laſt, 
—_ proper to batter Vaults, Roofs, and to 

make other breaches perpendicular to 
the Horizon ; or to caſt things to any determinate mark, as, v. gy. litcle Baggs im- 
baled with Cord , full of Sulphur, Salt-Peeter, or Meal, or Balls with Letters or other 
things within them. In a word, both thoſe Elevations hat are equally diſtant from 
the ſixth point, will carry the Ball unto the ſame place : but yer with this difference, 
that with the firſt and leaſt Elevation it ſhall fall ro the Earth (as Gunners ſpeak) 
Grazing ; and with the ſecond and greater Elevation, it ſhall deſcend almoſt plumb, 
or perpendicular. 

I know that its very ſeldom, und perhaps neverfound, that the greateſt Range of 
a Piece of Ordnance is juſt thoſe 4000 Paces, as it ſeemeth to have been ſuppoſed inthe 
Calculating of our Table, and alſo in thoſe of Signiore Galileo, fothar the ſaid Table 
might ſeem unuſeful : but we ſhall ſhew, that the ſuppoſed number of 4000 doth not 
therefore ſerve to any great particular Machine , to the end it might ſerve to all in 
general. It is neceſſary therefore to take notice, that that ſame ſuppolitious Number 
of 4000, is rot of Paces, or of Ells, or of Yards, or of any other determinate meaſure , 
but of abſtracted parts, ſuch yer, whatever they are , as being convertible into any 
kinds of poſlible meaſures, they do make the Table general, as well for the Culvering, 
as for the Mortar-Piece or Croſs- Bow. And to give an example how it may be adapted 
and applyed to all the Species of Artillery ,and how the Abſtra& parts may be reduced 
into Geometrical paces, we will do thus. 

The greateſt Range of a Canon, by experiment made thereof, is found tobe, 
ſuppoſe 2300 paces; and I would with the ſame Piece make a ſhot that ſhould be 
860 paces , I do thus : If the greateſt Range 2300 give 860, I ask what the 
number 1000 , the greateſt of the Table will give? I work and find 374 : which 
number being ſought inthe Table, is found to be betwixt 370 and 380. Therefore 
taking the part proportional according to my Judgement , 1 find che Arch of 1ts 


Ele@tion ought 10 be Cr4d. 1 1.yery near,or irs Complement gr.79.And thus it is cer- 
tain, 
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Applyed to Gunnery. 


tain , that that ſame Piece which being mounted to ſix points did carry 2300 paces, 


being elevared gr. 11. or 79. of the Quadrant, carry 860 paces, as we 
did delire. ; 


FROBLEME. 


how vy a Shot made caſually, one may find the 
gzeatelt Range of an D:dnance. 


Ec a Piece be directed according to the Mounture A C , of which let the Elevation 
bethe AngleB A C, whatever it is. And the ſaid Amgle being meaſured with 
the Quadrant , ler it | 
befound ; for exam- D 
ple, gr. 30. then let 
off the Piece, and let 
the Shot reach co the 
= : and ler the 
AB be carefully 
neafured, which ſup- | 
poſe to be . gr. 2400 F ——_—— 
gel ”=_ . | 
Ifay that theſe two G 
hh being given , | { 
nmely the Eleva- 
tion, and the length - 
of the caſual Range A *B 


tn pe have | 

ithal giventhe line AD, which is the half of the greateſt Range, according to 
yhat hath been demonſtrated in the laſt Corollary of the firſt Propolition, De Motu 
Prjelorum. o& 

The Angle of Elevation C A B gy. 30, bein given , the right Angled Triavgle 
EAC ſhall be given in Specie - and becauſe A B is givenin paces, AE ſhall be given, 
which is the fourth part thereof , namely 600 paces. Let us therefore , to find the 
quanticy of A D, work in this manner by Calculations and Sines. 

Say , if as the Right Sine 86602 of the Angle ACE, gy. 60. that is , of the 
Complement of the Elevation , is to the ſide A E, which is 600 : ſo is the whole 
Sine 100000 to a fourth number 693 : and thus the Hypothenuſe AC ſhall be 693 
Paces, But becauſe that the right angled Triangle ACD is given in Specie , 
begin again and ſay, as the right Sine 50000 of the angle A D C , which is equal to 
the anglc given of the Elevation E AC, is to the right Line A C, which is found to 
de 693 paces, ſo is the whole line to 2 fourth number 1386. - And thus the right line 
fought A D, ſhall be 1386 paces. But becauſe A D,, being the fine of Imperus or 
Sudlimity, is equal to half the greateſt Range, if wedouble 1 386, we ſhall make the 
number of 2772 paces ; for ſo much ſhall be the length of the deſired greateſt Range 
_ Gun , which being elevated to the Randon of gr. 30, is found to carry 
2400 paces, 

But with much more brevity, and at one ſingle working , we may perform the 
lame thus, Suppoſe the whole Sine to be C F, then F A and FD fhall be the 
Tangents, one, of che angle of elevation , and the other of irs Complement. Say, 
therefore, as the whole Sine is rtoC F, which is 600 : ſois 230940 ( which is the 

Ccccc 2 ſum 


F of 


110 The Do@rine of Projetts 


ſum of bork thoſe Tangents ) to a fourth number 1386. Aud thus the right line 
AD is found, asbefore, 1386 paces : which bring doubled, will glve the meaſure of 
ethe Semire&, or greateſt *# Randon, as you well call it. | | 


Cy 


COR OLLARIES. 


BY way of Corollary it may be advertiſed , that this is the manner of arguing 
from any Range of a Piece, how much the ſame ſhould beto ſhoot upwards 
a perpendicular line ; which ſhall be as much as the line AD found out by way of 
Calculation. 

2. The ſame line A D, dire&s us from what Altitude it would be requiſiteto lerfal 
a Cannon Bullet, chatit may arrive at the Earth with the ſame [mperus that the Can. 
nonit ſelf conferreth, alwayes allowing for the impediment which the Craſlitude of 
the Air may occaſion, which acknowledge muſt be ſenſible for to vary the demon. 
ſtrated Propoſitions of Ranges, but much more for to obſtrud this effec. 


PROBLEME. 


How with the ſole Table of Sines we may know 
the gzeateſt Altitude, to Which the Ball hath 
attained paſſing thzough the Air in a Range, 
the Elevation and length of the ſaid Range be- 
ing given. | 


| bb the precedent _—_ let there be given the angle of the Elevation C AB, and 
the length of the Range A B : it is required to know the greateſt Altitude to which 
the Ball hath arrived thorough the Air .: and this ſhall be E C. agen pj 

| es, that is, 
D fourth part of the 
whole length AB: 
and then fay, a 
$6602 the Sine of 
\% the Angle ACE, 
the Supplement of 
the Elevation, 1s to 
F —C A E, 600 paces,ſois 
G- JOOCO, @ Sine of 
the Elevation E AC 
| to a fourth i 

and we ſhall hind 3 

A _ PD _ B paces for meaſure of 
the Altitude C E, 


- ”, of the greateſt Altitude to which the Ball had attained in its paſſage chrough 


It 
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Itis robe nored, that great Guns are not alwayes uſed ſoas that the Ball Soeth to 
determine in the fame Horizontal plain'from which it did depart, as Galileo's and our 
Tables do ſuppoſe. Therefore being to ſhoot upon the ſide of a Hills declivity or acli- 
ity asalſo being ro ſhoot fromthe ſummity of a Rock upon the Horizoncal plain that 
below, there hath no manas yet reduced the meaſures of theſe Ranges to an Art. 
The Table of them might be calculated, bur every one will perceive, that it being to 
be compoſed by every grade of the Pieces Elevation or Mounture , and by ev 

deof the Hills inclination, and by eve ce of the Hills Altitude , the Multipli- 
cation would be almoſt infinite. | We will therefore only give you the general Rule 
for calculating thoſe Ranges'when they ſhall occur. 

A Piece with the dire&tion A B, miakerh' the Range AC D : but I would ſhoot 
along the inclined plain A C, and I delire to know what A C, the lengths of the 

of that ſhot upon this plain, ſhall be. 
Draw BD bythe point D, andH F 5 
the p#int C, perpendiculars to the Hort-- | 
200; and draw a line from F to E ; which 
by the _ demonſtrated , is parallel ts 
AB, Meaſure with ſome Inſtrument the 

jeDAE , that is the Hills Elevation , 
ul, by the Table of Amplitudes, you 
ſhall find the __ of the Horizontal 
Range A D. (Then ſay, as DB the Tangent 
ef the angle of the Pieces, Elevation-1s to 
3E, which is the difference of the Tan- 
gents of the two angles D AB and D A'E' 
mnown, ( one being the'Elevation of the-- ! 
Fece , the other the Elevation of the Hill 
tore the Horizon) ſo is D A known, in © 

, to a fourth number : and therighr i 
*7\ ſhall befound in paces. - Then y fl 
zi , as the whole Sine is to thar fourth ' -- 
mnber, which is the meaſure of A Fin-pa- ' 
&ſois A C theſecant of the angle FAC, 
t»a fourth number : and thus you ſhall 


know the number of paces that meaſure the - A F= '? 
line AC, that is, the length of the wan, 
tat that Piece will make upon the plain'A'E, when you ſhoot upMards. 
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| the Hills inclination CAB. Letusi 


| 


in the ſaid Wall where the Ball isto hit. _ + © 


But when from thepoint A it is required tg 
| ſhoot downwards by a deſcending Hit. q 
AB , we (hall findthe quantity of the Rang, 
A B, that is, the place where the Ball falleth 
in this manner. Let the diretion AE , thy 
is , let the angle of the Pieces Elevation hs 
given ; alſo let there be given the angle. 
the Horizon to be A C, and let us draw br 
and H D F perpendiculars to the ſame ; ang 
conjoynor draw a line from C to H, whit 
line ſhall be parallel to AE. Now upon the 
Table of Amplitudes we ſhall find how maty 
paces A Dis, but we ſeek the quantity of AB. 
Therefore make the calculation thus; 45 Fþ 
the Tangent of the angle of the Pieces Eleyz. 
tion is to D H, the Tangent of the inclination 
of the plain; ſois AD, knownin paces, t 
a farther number. . And this ſhall be the nes 
ſure of DC in paces ; and thus the whole line 
A C ſhall be known jn paces. Then ſay again, 
as AC the whole Sine is to A C known in 
pacgs, 1 is A B the Secant of the angleCA 
to a fourth number : and this laſt number ſhal 
be the meaſure fought of the right line ABig 
paces; tha is, che.length of the Range pa 
che deſcending plain-A B. It' happenethalf 
many times, that we are to ſhoot at pln 
perpendicular to the Horizon, as at the Walk 
p* ries. 07 Towers, or other 'wayes; there 
fore alſo in this caſt we will ſubjoyn the Con 
putazionfor finding the Altitude of that point 


'Let the Direction of the Piece be the Line 
Horizon A C ,'and the Wall 

of-zhe Tower IE to the Ho- 
, riza < A Dbe known in 
paces. Letus ſuppoſe that the Ball paſſeth 
freely without hitting che Wall , and falleth 
upon the Horizon in C. The Table of the 
Amplitudes giveththe quantity of AC, but 
we ſeek the Altitude D E. Draw CB pet- 
pendicular to the Horizon, and DF parallel 
to AB, andthen draw a line from F to4, 
which ſhall paſs thorow the common Section 
,of "> Pprabola , and of the Wall, as may be 
TolleQed from the things already demon- 
- ſtrated. Now ſay, asC A the length ofthe 
Horizontal line is to C D the difference be- 
twixt the lines A Cand A D already known, 
ſoisBC the Tangent of the angle of the Ele- 
vation of the Piece, to C F the Tangent of 
the angle FAC. Again fay , as the Sine 
Total isto A D knowninpaces, ſois the laſt 
found Tangent of the angle F A C to a fourth 
number : which ſhall be the cclired meaſure 


of the right line DE in paces. And _ we 
ave 


C 
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have found the point E in which the ſaid ſhot would ſtick. _"Fhe ſame calculation may 
be alſo deduced. Atthough the Wall D E be noz- m—_—_— r, but ſcarfed, as 
thoſe ofthe modern Fortreſfes ; bur ſearing to procure youtmore trouble than bene- 
fit, Twill refer the care of rhar'ro che Geofnerrician thay hath a mind to under- 
take it. 5 TOY 
The Amplitules of the Parabola's, of which Galileo, and alſo we do treat , ſuppoſe 

that the Range rerminates not pon the plain of the Field, but in that Horizontal plain 
that paſſerh by the Muzzle of rhe Piece; The other is only true when the Peice is placed 
with it? Carriages ina Trench, ſo thatthe motthof the Piece lyerh exaRtly level with 
the ground. But becauſe thisis not ufual, and becauſethe Ranges do determine inthe 
Horizon thar roucherh the lower parts of the Wheels, we will Geometrically enquire 
how much a level Range, or Horizontal Range may be prolonged by means of the 
Altitude of the Muzzle of the Piece above the plain ofthe Field. It ſoemeth tharthe Se- 
midiameter of the wheels, and the thickneſs of rhe Metal do canſerbe Muzzles of ordi- 

2ry Artillery tobe aboverhe Horizomatl Site ahout two Braces: I ſuppoſe therefore 
the Muzzle of the Culyering tobe at A , andler the Horizon: be- BC; and let the 
Altizude of the Muzzle be the right line A B, ſuppoſed to be two Braces, and let the 
Range A C D be the level Range. The rightline BC is ſought; lerthe Semiret Range, 
or the beſt of the Randon of rhe ſame Piece, be the Parabola A E F ,; and let it be ſup- 
poſed thar A F be 5000 Geometrical paces , that is a 1 5000 Florentine Braces: De- 
ſcribe the uſual Semi-circle of the firſt Prpyies A HI, and having drawn AL equal 
twAT apply LD. Theright line AI, by the things demonſtrated , ſhall bethe 
Jmpetus of the ParabolaA EF, orof ACD (for they are Ranges of the ſame Piece) 
therefore A L ſhall be the fourth part of the right ſide of the Parabola ACD : there- 
fore L D ſhallbe double of LA : bur A F hath been demonſtratedto be alſo double of 
AI; therefore LD and _ oy 
AF are equal ; and there 
are three lines given , I $64. 
that is, LA 75co. LD | N 
15000. and AB 2. And 
therefore, working by 
the Rule of three, as the * 
right lineLA is to AB 
known ; ſo is the ſyuare 
of the right line LDto 
another number: we ſhall 
find 6c000 ; which ſhall 
bethe ſquare of the right 
line BC , andextracting 
the Square root theregf, 
weſhall find the line B C 
to be 245 Braces, We | 
conclude therefore that Jy\— anc D 
that Machine which ma- - 
keth its greateſt Range of 15000 Braces, in caſe it ſhall have irsMuzzle raiſed aboye 
the Hurizon, will make its even. that is, without any Elevation or Mounture, 
tobe, m all 245 Braces long. -Next; how much every other Range not level , but 
inclined upwards or downwards,” by occalion of the Altitude of the wheels, or of a 


. Biltion, or of Mpubt, ; or of apo ſcicuation that raiſeth it above the Horizontal 


plain, ray beprolonged, ſhalthe found thus. - : 

Itis certain, tht being to thoot frgm the ropof a Rock, or A Caſtle placedin the 
topot an Hill,or from any whatever high place aboye the Horjzoncal Plain of the Field 
that lyerh below, the Ranges will prove mucli longer than thoſe nated yponthe Table 
of Amplitudes ; and this difference ſhall be ſo mych greater , by'hoy much che ſcity- 
on of the Artillery fhall be higher above char Hyxizonial plain in Which the Balls, axe 
to hit, and the Ranges to determine, | 

Ddddd 2 Let 
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Let the height of the Hill or 
other place be G F, and fromthe 
point F, leta line be drawn upon 
theplainof the Field GE: and 
ler us ſuppoſe the Horizon to he 
FB : now having made the 
Range FCBE at an Elevation, 
the meaſure of G E is ſought, 
by oy : By the Table of Amplitudes, 
H.:..G D 1 we tind the quantity of A B, and 

by the Table of Altitude , we 
find. A C, the height of the Parabola. And for the working of the Computation , it 
may be performed ſundry wayes. 

Let tbe number of AB be ſquared, and divide that ſquare by A C, and the Query 
ſhall be'the right ſide of the Parabola F CB : Then multiply that Quorms by CD, 
and the ſquare Root of the Produ ſhall giveDE. 


v. 


Or we may work, thu : : 
Draw the number D C into C A, and the ſquare Root ofthe produ& ſhall be the 
mean proportional betyixt DC and C A. Then ſay, as C Ais to the fore-mentioned 
Roox, ſo1s A Broanother number. And this fourth number ſhall again be DE. 


Or laſtly , in this manner : 


y Say, 25 the number C A, the Altitude of the Parabola in the Table , is to the num- 


ber C D, the Altitude of the P arabola and Range together, fois A B rhe Semi-Amyli- 
rude of the Parabola in the Table to another fourth number. 

Then take the number thar is mean-proportional betwixt that laſt number and AB, 
for that mean-proportional ſhall =u you the ſaid DE. And for as much as D G, 
equal to A Bis known, the whole line G E ſhall be known. | 

But ſome might alleadge, that from the Mount G F, it may perhaps be required 
to play with Guns oftner downwards than upwards, therefore it would be neceſſary 
to know by a Geometrical Rule, the length of Ranges, which is done in this manner, 
Let the Ringe to be made downwards be that marked FH, with any whartever angle 
of inclination beneath the Horizon : G His ſought.” Imagine with your ſelfthat the 
Rangeis tobe made above the Horizon with the ſelf fame inclination ; and by the 
precedent Rules, the quantity of D E is found as above, or D H , from which if we 
take the part already known FA, or DG, there ſhall remain known the quantity 
required G H. Bur if gr. 40 being given for the Elevation of the Range A BC, and 
the Baſe AC 1600 Paces, we would know all the different Altirudes of the 
of the Ball upon any point of the line A C, work thus : Having divided AC int 

midſt, and ereged DB, this ſhall be the $u- 
pream Altitude , and ſhall be found in the 
P HK Table of Altitudes and Amplitudes working 
inthis manner. 'Inthe Table of Amplitudes 
right againſt gy. 40. of Eleyation, I Gnd the 
line A D to be 9848 parts : but in the Table 
. of Alticudes I find the line B D to be 4132 

a parts. Then, by the Rule of Three, I ſay; 

4A DF; C if AD 9848 give 800 paces according to the 
SH ſuppoſition , how many paces ſhall DB, 
which is 4132 prope, ? andI find, rhat the right lineB Dis 336 paces. Now 


"i. 


let any point be propoſed, as E, over which you would know the Altirude of the 
Range ofthe Ball, thatis the line EH. Let the right line A E be ſuppoſed 1000, and 


E C 609: and work the Rule of three again, inthis manner. If the ſquare of rf -; 
| whic 
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which is 640000, give the Rect-angle of the right lines A E and EC which is 600000, 
what ſhall the number B D (which was found to be 336) give? and I find 315 paces. 
Therefore the Altitude of the Parabola over the point E , was 315 paces ; whichis 
chat that was ſought. . 

It ſhall ſuffice to have hinted this little for the Calcularing of ſome varieties that 
may happen about theſe Ranges. Other caſes may be pur, liketo theſe, and particu- 
larly thoſe of their converlions; bur from the knowledge of theſe , thoſe may ealily 
be deducted : and the Ingenuicy of any Geometrician , applying himſelf thereto, 
ſhall find leſs difficulty in reſolving many of theſe Problems of himſelf. chan in under- 
going the length and obſcurity of our explanations. Therefore we will proceed to the 
making of the Quadrant , the which ſeemerh really appropriated, nay, made by 
Nature on purpole for to meaſure Scientifically and Geometrically the Ranges 
of Projects. 
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{Of the Quadrant. 


Et us now come to praRtice; and by help ofan Inſtrument, let us reſolve ſome of 
L the Propolitions above demonſtrated. Wes will make a Military Quadrant, 
which with invariable certainty ſhewerh (ar leaſtro Geometrical Philoſophers, if not 
practical Gunners) what Mounture or Elevation ought to be given to any Piece, 
tothe end that the length of the Range may prove to be of ſuch a certain meaſure. 
Wewill alſo reſolve , by help hereof, all Problems that can be framed abour the 
_ of Artillery, which were heretofore promiſed by Tartaglia, and reduced 
mo Tables by Galileo, with ſomething over and above. Military Induſtry did find 
tha the uſe ofa Machine ſonoble, and of ſo great conſequence as the Canon , would 
ktoomuchconfined, and of too little benefit, if it could not be made uſe of ſave 
at that ſmall diſtance to which it carrieth a point blank , or ig its level Range, 
ut giving it with the Quadrant the advantageous aſliſtance of ſome elevation, 
It was therefore enquired how a man might do that with the ſame Piece , which of ic 
lf did not carry more than 200 or 250 Geometrical paces, he might ſhoot 4©o and 
allo 600 paces, and more and more, until he come to the length of the greareſt 
Range that can be made by that Piece, The Invention was thus : They began to help 
the Piece by Elevation, that is, they direRted ir not ſtraight upon th* objet which it 
ms to hit, but, holding itinthe very vertical of th' objeR, they elevared it above 
that right line which goeth from the Piece unto the obje& : and this they did ſome- 
times more, and ſometimes leſs , according as the force of the Shot was to be greater 
or leſſer : An Artifice that from the very beginning of the world hath been known 
een toarrleſs Boyes. We ſee that when they wich a Ball of Snow, or other matter, 
daimto hit a mark thatis very near, they throw it direRly at the mark : bur being 
2 another time to aim at one which ſtandeth farther off, or being to throw Stones ar 
each other, they do not throw Horizontally, or dire&ly at their Adverſaries, but 
turning the caſt half way into the Air, without having ever had any other conlide- 
ration, they do all throw at the elevation of the fifth, and alſo of the lixth point of the 
Milicary Square to them unknown : But Gunners, in procels of time, have found an 
Inftrument, that doth with facility meaſure theſe Elevations. 

Nico'o Tartaglia of Breſcia , a famous Mathematician , did invent a Square with 
unequal ſides joyned together with the Quadrant,which hath for morechan a hundred 
years paſt, been — uſed, and isſtill the only Regulator of Gunners, not only 
to manage great Guns, and to raiſe them to thoſe Mountures which they call Randons, 
but alſo to level them in the Point-blank Ranges; Tartaglia divided that Quadrant 
nto 12 equal parts, beginning the Numeration of them from the leſſer [or ſhorter] 
lide ; he alſo ſubdivided cach of thoſe into other 12 equa! parts , nanung thoſe firit 
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Points, and theſe ſecond Minutes of the Quadrant, We will inſert the figure ofthe 
Quadrant, and ſhew how it meaſureth the Elevation [Mounture or Randon] ( 
the Piece. 

Let the Canons * Soub be A B, fixed at ſome certain Mounture : put into the Myz. 
zle thereof the greater of the Quadtant C A: ſo thar it be applyed tothe lower (ide of 
the ſaid Soul, and let the Plummet fall in D. I fay thatthe AngleE CD, thatis the 

arch ED, i 

| the meaſureof 

- >”; the Elevation 
of the Piece 

Draw an Hg, 

rizontal ling 

A F,the angle 

at the point G 

ſhall be right; 

K Bur the angle 

% A CF is alſo 

= _ There. 
ore the ang] 
F car, 

FCG are 
| | qual by theg 
of the ſixth of Euclid. Or thus ; Draw thorough C the Horizontal line. If HI noy 
from the right anglesHCDand ACE there be taken the coirmon part AC, 
there ſhall remain th* Angle E C D of the Quadrant, equal to the angle of the Piece 
under the Horizon HI, or above the Horizon AF, which is the fame as being 
alterne. 

By the help of this Quadrant Gunners have with long obſervations compoſed ſuch 
a Praxis, as thatthey know how many pointy they are to mount v. gr. a Culveringof 
40 pound Ball to hit a mark diſtant; for example, 7co Geometrical paces , or at any 
other diſtance, 

But the truth is, the obſervations are ſo fallible , and the Gunners ſo few that hare 
made them, and made them exactly , that the uſe of Artillery, taking from it the 
Range of Poirit Blank, muſt needs kave very little of certainty in it. 

It one would colle& ſome certain Science touching th' ordinary Quadrant ,jit would 
be neceſſary to make the Experiments not only with all ſorts of Balls, and with ail the 
varieties of Powder, bur in all kind of Pieces, asalſo inal] thoſe that being the ſame 
in ſpecie, are of different grandeur , and laſtly, at all poſlible degrees of Elevation, 
A Multiplication that almoſt runs up into infinity. And we obſerve that theſe Expe- 
riments ought to be alf made one by one, for it is not true, that by way of proportion 
one may from three or four Ranges of a Canon made at ſeveral elevations , argue to 
any others, no not of the ſame Canon, laden with the ſame Powder and Ball. That 
this is ſo, may be demonſtrated by help of the Tables made by Sigmore Galileo , and 
by us. For example, That Canon which being elevated at the {ixth Point, curryeth 
its ſhot 4000 paces, elevated atone Point, ought to curry the lixth part, at two points 
the third , andat three points the half of that Range, But the thing falls out far 
otherwiſe : For beingelevated to one point, it curryeth 1032 inſtead of 666, which 
is the lixth part of that ſame greateſt Rage 4000 : at the ſecond point (and note that 
with this Mounture, Pieces carry alwayes the half of the greateſt Range) in our cale 
will curry 2000 inſtead of 1333, which is the third part - At the third point it will 
curry 2824, inſtead of 2000, which is the half of the greateſt Range : at the fourth 
point 1twill curry 3464 inſtead of 2666 : Arthe feb point it wil curry 3860, 1 
ſtead of 2333, which are 5 lixths of that greateſt Range : See therefore how 
that increafingequally the Mountures of thePiece, that is ſhooting firſt at one point 
only, then at two, three, four, &c. unto the ſixth, the increaſes of the lengths of the 


Ranges do not increaſe equally , that is with the ſame proportion wherewith the 
* Randos 
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# Randons increaſe, Burthe hrſt point currying 1032, the ſecond increaſeth above it Or 
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068, the rhird increaſerh 824, the fourth 640, the fifch 396, the lixth 140. There- AMor:- 
tore ro derive ſome rule trom rhe Experiments , it were necefſary to make them exa- tyres. 


aly, at allthe Grades of Randons, in all ſorts of Pieces, with all varieties of Powders, 
and different matrers of Balls , and happily one might ſay , it were neceſſary alſo 
that every Gunner made them by himſelf. Things almoſt ingpotlible ro reduce unto 
Rules, from which any certainty might be gathered, if the Theorick and Geometry 
had not given us a manifeſt Science thereof, by means of that one ſole Prgpolition 
of Galileo, In which firſt of all men he hath advertiſed and taught us, Thar Pro cs do 
all move in a Parabolica! Line. Upon this ſuppoſition we will ground the Inſtrument 
promiſed : and rhoughby rhe impediment of the medium the Parabolss become too 
deformed, or by maay other accidents the Ranges prove very inconitant, yer it ſuff- 
ceth us to have given indubirable ſatistaction to the School of Mathematicians , if nor 
to that of Gunners. 

Before we ſet down the making of our ſquare , which conliſteth only in deſcribing 
one ſingle Semi-circle, we will divide the ordinary Quadrant into unequal points , ſo 
as they may not meaſure the Randons of the Piece , bur the lengths of the Ranges, 
which is that that ſerves to our purpoſe. Thus we thall be aſſured, that the Gun, if 
it ſhall be elevated to one point ofthe ſaid Quadrant ; ſhall carry to ſuch a diſtance, 
whatever it be: andelevated to two points, thall preciſely double that Range + and 
if to three, it ſhall carry three of thoſe ſpaces , if to four and a half, it ſhall carry four 
anda half, ifto five and a quarter, it ſhall carry five and a quarter ; and thus until 
you come to the [xth point , ſhall the points of the Quadrant in the Inſtrument , and 
the ſpaces of rhe Ranges in the Field, alwayes increaſe in the ſame manner , and with 
the ſame proportion, and from the ſixth to the twelfth point, they ſhall go in the ſame 
manner decreaſing, The conſtruction and demonſtration is Geometrically raken from 
the propoſition which we have made the Firſt of this our Book of Projects, 
which by the Amplirude given , teacheth us rofind the Elevation. And it ſerveth in 
_—_ for whatſoever ſort of Artillery and Mortar Pieces, and for any ſort of Ball 
or Powder. 

Let the ſides of the Quadrant be A B the greater and A C the lefler; then makings 
Athe Center , deſcribe the Quadrant CDE, upon which the unequal points are 
to be marked or ſet off : and about 
the Diameter A C draw the Semi- 
circle AFC, and having drawn F G 
perpendicular to A B, and Tangent to 

| the Semi-circle , divide A G into fix 
= | Gun parts to find theſix points of the 


Q RN 
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uadrant, and then again, each part 
into 12 to find the Minutes , (if the 
ſize of the Inſtrument ſhall admit of 
this ſecond divilion ) now let one of 
the ſix parts be GH. Draw HMI 
parallel ro G F, cuttingthe Senti- 
diameter in the points M and I, and 
then from the Cemer A , draw the 
right line A F.D, and D ſhall be the 
ſixth point of the ſquare: draw A 1 L, 
and L ſhall be the fifth point of the 
ſquare : draw A MN, andN ſhall be 
the ſeventh point{and ſo of allthe relt, 
Note , that the diviſion will be the 
more exa&t , Af after you have found 
—the.z,-2; 3, cc. points, you do by the 
Tragſportation ofſating of them off, 
mrtr,rench, and m_ 
The 
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The half points, quarter points, and Minutes, are found inthe ſame manner by ſubdi. 
viding each of che portions of the line A G into two, into four, or into twelve parts, 
which railing perpendiculars from the points of the Divilions : Thoſe perpendicularg 
ſhall cut the Semi-circle, and by the points of the Sections ſhall the Diameters be 
drawn in the Quzdrant, and theſe ſhall cut the Quacrant in the par.s delired, of 
Halfpoints, Quarter paints, or Minutes. £ 

Now it is manifeſt by our 1. Propoſition, that if the line of the * direRion, or of 

Of the elevation of the Piece ſhallbe AO, or AP, the Amplitude or Jength of the 

Moun- Range ſhall be as the Quadruple of theS O; and if the direion (hall be AM, or 

Lakes AN, the Range ſhall be as the Quadruple of RM : and ifthe elevation were accord. 
ing to the line AF D, the Range ſhall be as the- Quadruple of Q F : but the lines 
SO, RM, and Q F, by our conſtruction do equally exceed: And , therefore , like. 
wiſe their Quadruples, or the Ranges aforeſaid, ſhall equally excecd one the other, 
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The uſe of the afozementioned Diviſion made 11 the orbinary 
© uadrant. 


Et there be propounded any Piece of Artillery, or Mortar-Piece , and with it let 
L there be one ſingle Experiment made, that is, let it be elevated to any point , ax 
for example to the fifth. Lec it off, and meaſure the length of the Range, and letithe 
found, werbi gratia, to be 2000 parts; this done we may know how far the ſame 
Piece will carry, being charged in the ſame manner, and elevated to any what-ever 
ot. er Point or Minute : which ſhall be eaſfie by the Rule of three , the points in this 
Inſtrument, as well as the length of the Ranges, being proportional. The Prax is 
this ; 1 deſire to know how far the ſixth point carrieth, I thus ſay, If five points give 
2000 paces, how much ſhall (ix points give? and I find 2400 paces. I ſay thenthat 
the ſhot of that Piece at the ſixth point, that is at the greateſt Range, will curry 2400 
of thoſe parts, at which of the fifth point it curried 2000. 

And take notice by the way , that inſtead of performing this operation with the 
points7, 8,9, 10, 11, and 12, It may be done with their Complements , which are 
5,4 3,2,1,andO. 

But if it were required (which importeth much more ) that we ſhoul1 elevate the 
aforeſaid Piece in ſuch ſort, that the length of the Range ought to be; for example, 
1300 paces, we are towork thus. If 2000paces were made by 5 points, or-to lay 
betrer, by 60 Minutes of the Quadrant , by how. many points ſhall 1300 paces be 
made ? the working will be 2000. 60. 1300. 39,and we ſhall find that for to make the 
Range of 1 300 paces, it would be neceſſary to give the Piece the Mounture of 39 Mi- 
nutes of the Quadrant, or of three points and a quarter. 


The manner how to Compoſe our Square. 


B* if we would frame an Inſtrument, which ſhall not only meaſure the length of 

the Ranges made at ſeveral Randons, but alſo the Altitude of the Parabola, 'be 
duration or time of the flight [ or Range] the ſublimity, and the other things demon- 
ſtrated in the aforeſaid Book of Projects, all this ſhall be performed with the ſole and 
ſunple Semi-circle of]. Propoſition. But let us proceed to the making of it. 


—— 


Take the Re&-angled 
Plate ABCD, of Braſs, 0r 
other ſolid Matter , having 
the ſide A E long, for the 
app'ying of it ro the Piece, 
Upon the Diameter A B, 
draw a Semi-circle AFB, 


which ſhall be the Semi- 
circle 
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circle of Propolit. I, De Projettis ; and in'B place the Thred and Plummer ; and 
divide the Semi-circle A FB into go equal parts, which ſhall be-the go degrees of 
the Quadrant , or into 144 equal parts, which ſhall be the equal Points and Minittes 
of the ordinary Quadrant. Let us now demonſtrate Geometrically, that this ſquare 
is convenient to meaſure,with exceeding plainneſs, the lengths and the Altitudes of the 
Ranges, the times 07 cheir Durations , the ſublimities of -the Parabela's, and the 
Elevations of che Pieces. 'And then we will ſer down the Divilion of the Lines there- 
upon, without the need of any Table for the uling of the ſame. 

Let us, as in the ſubſequent Figure, place the ſquare afore-named E ABCDin the 
mouth of any Piece , E A ar pleaſure, and ler the Plummer fall upon the point F of 
the Semi-circle A FB, divided into 90 equal | 

arts. It is certain, mn the firlt place, that 


Ne Arch BF meaſureth the Elevation of the - ; | 
Piece E A above the Horizon. For we hay- 
ing by the Divilion of the Semi-circle into | 


goparts only, valued every two degrees for 
one ; we have made the Arch B F to be the 
meaſure of the AngleB A F, that is, of the 
Elevation of che Piece above the Horizon ; 
which Horizon ſhall ever be the line AF. 
Ifay moreover, that if we ſhould ſuppoſe rhe 
line AB, Diameter of the Semi-circle, to 
bethe Imperss of the afligned Piece, or the 
half of the greateſt Range, the line FH, per- 
pendicular to the Diameter , ſhall be the 
fourth part ofthe Amplitude or length of the 
Range; BH ſhall be the ſupream Altitude 
ofthe Parabola : A H ſhall be the ſublimity ; 
and BF ſhall be the rime of the Ranges Du- 
ration. 
That this is ſo, ſhall thus be demonſtrated (having reference to the -T. Propoſition 
ofProjets, and its Corollaries. ) Let the line of the dire&tion A BI be prolonged in- 
definitely, as alſo the perpendicular FBL , thenby imagination take BL of ſuch a 
length , chat it may be really equal to half the greateſt Range of our preſent Piece. 
And about the Diameter BL, let there be imaginarily drawn the great Semi-cifele 
BIL ; cutting the CircumferenceBI in any pointI; and draw the Horizontal line 
IM. Itis manifeſt , by the afore-cited Propoſ. I. of Projedts, that the line MT ſhall 
be the real fourth part of the length ofthe Range ; asalſo, rhat DM ſhall be the (not 
imiginary, but )real Altitude of the ſaid Range ; and ſo the other meaſures in'the Semi- 
circle BIL, ſhall beall true and real. Now obſerve, that the Triangle HB F islike 
tothe Triangle BI M, as being right-angled , and having two angles ax the Point B. 
Therefore the ſame Propoſition ſhall be between all the ſmall and imaginary meaſures 
of the ſquare A C, as is between all the true meaſures in the imaginary and great 
Semi-circleB I L; that is, the lines, A B:B F, F Hand HB, ſhall he to one another in 
the ſame proportion reſpeRively as LB, BIIM, ana MB. Theyefore, as to arguing 
inthe proportions, we may without any error, as well make uſe of thoſe feigned pro- 
—_ upon the ſquare ,'as of the true ones , imagined, i the Amplitude of 
the Air, | 
It remains now that we ſhew how this Dorine, which hath hitherto beena meer 

Speculation, may now be reduced to Manual practice, and that with faciliry. Eve 
one ſeeth thar for our obtaining knowledge of the quantity of the lines A B, B F, FH, 
and HB, and their proportions 'in the precedent Figure, it would be neceſſary that 
all the aforeſaid lines were divided into moſt Minure parts with ſome common meaſure. 
To this purpoſe, therefore, we will divide the Diameter A B , and Semi-Diameter 
, Into equal and very ſmall parts, as appeareth in the following Figure z (upon 


which let us deſcribe the imaginary ſquare) and then let us give to each diviſion - 
Ao rhe 
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the circumference, its guides parallel to thuſe Diameters, that ſo in them the number 
and quantity of the lines which ſhall be Indices , of the length and Altitudes of the 
Ranges, 'may be read or found : And in the point of the angle of Semi-circle B, place 
the:Thread and Plummer. ' ; Wy 

.. As to the number of parts into which the Diameter A B 1s to be divided, it ſhall he 
left to, the choice of every one ; bur yer it will be convenient to make choice of ,he 
coaber-2000, for thar'ic will facilicate che Arithmerical, operation. 

Ic is to be noted, that if any one will make a ſquare , as hath been ſaid, on purpoſe 
for one kind of Artillery onely, he ſhall wichour the leaſt trouble of Calculation, haye 
the meaſures of all its Ranges. 

The Diviſion of this ſquare is to be made a poſteriors, in this manner. Make an Expe. 
riment of the greateſt Range of that ſame Piece to which you would have the ſquare tg 
be adapted, and let it be found v. gr. tobe 3000. Thendivide the Diameter of the 
ſquare irito 1500 parts, and the perpendicular Semi-diameter into 750 equal parts, 
that is, imagine that the Diameter A B 1500, is the half of the greatelt Range 300g. 
as alſo,that the perpendicular Semi-diameter E D750, is the fourth part of that oreat. 
eſt Range. And thus, every ofthe other Elevations being afterwards given, as ſon 
as we ſhall apply-this Square to the Muzzle of the Piece, we ſhall immediately ſee hoy 
many paces is the length, and how many the Altitude of the Range, &c. And this 
ſyuare made ». gr. for a Canon of 60 pound Ball, would be alſo good for every other 
Canon of 60 pound Ball, that ſhould be the ſame in length , and other proportion, 
with that. 

It's true indeed,that if we would make the ſquare univerſal,to ſerve indifferently for 
all Species and Magnitudes of Artillery , we muſt then do thus. Divide the Diameter 
AB in theprecedent figure in 2000equal parts : alſo let the Semi-Diameter ED he 
divided into 1090 equal parts,{weby reaſon of the ſmallneſs of the figure have divide 
it only into 100, taking the parts by ten and ren. This done, let there be drawn 
the Diviſions of the Circumference, cut into equal degrees, as is uſual, the guides 
parallel unto the Diameters , that ſo one may upon thoſe Diameters read or find 
the quantity of theright lines , as they ſhall happento be. 

Now let a Piece of Ordnance F G, unknown, be given. Then make the previous 
Experiment in this manner. Apply the ſquare ro the Muzzle of it, and let the thread 

| fallinany place, as in I. Then find by the 
means of its guide , the quantity of* I O upon 
the divided Semi-Diameter , and keep it in 
mind, and then ſhoot off the Gun, and me+- 
ſure the Range , which ſuppoſe to be , for 
Example, 1250 paces : charge the Piece again 
in the ſame manner , and give it a different 
Mounture, ſo that the thread may fall elſe- 
where, as inM : the length of this Range is 
ſought. Say thus : If the number of I 0 
give the length-z25o paces, how many paces 
all che number of ML, that is found upon 
the divided Semi-diameter give? and you 
ſhall in like manner find the length of that 
Range numbred in paces. 

If you defire the Altitudes , and not the 
lengt EO. then make the ſame work- 
ing as before, but not with the lines IO and 
ML, which give the lengths , but with HO 
and HL, which give the Altitudes. And if 
we would have the ſublimities , it would be 
p ; neceſſary rowork with G O and G L. But, 
which more importeth, ifany one after the previous Experiment hath been made, ſhall 
delire that the fame Piece may make anaſligned Range, in length, v. gr. 2200 pacts, 

we 
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weare to find whatelevation ought to be given to the Piece. Work thus : If the 1250 

ces of the previous Experiment give I O numbred, what ſhall the 2200 paces give? 
and you ſhall find a number, which ſuppoſe for exaraple, to be aſcribed on the ſquare 
unto the line M L. the Peice Therefore is to be raiſed to ſuch a Randon, that the thread 
may paſs thorow the point M ; and then the Range ſhall be 2200 paces. .. 

The times or durations of the Ranges are given by the Lines HI and HM : and 
to find the Quantity of theſe it may be done two wayes. Firſt, by way of calculation ; 
For the ſquare of the time HI ( in the pre- 
cedent Figure ) is alwayes equal to the two 
ſquaces of the Altitude H O, and of the fourth 
part of the length T1 O. Secondly , by making 
to all the Divilions of the Perifry B, C, D, (in 
the preſent Figure) from the Center A the 
circular guides BE, CF, D H:for A Hbeing 
thus divided into very ſmall equal parts, it 
ſhall meaſure all the right lines, AB, AC, and 
AD , which are the rimes of the Ranges, 


Yet we confeſs a5 to Military uſe, the Amplicades or lengths of Ranges, only ſeem 
to lnport ; and they are of great moment : the reſt are all acceſlary curioſities, which 
ſerve much more to the pleaſures of Geome- f clundir 
try, than to the occaſions of War; therefore ; Its] 
ke that would have the ſquare made only for , ig,  YoPa;. 
thi reſpe of Longitudes, may take the Semi- + 
circle A B C of Braſs(as in the preſent Figure) , "= 


having its ſide A D, and with the Semicircle EN 
EB, divided into moſt minute and equal \ 
parts, beginning the numeration from the WV 
pointE ; and may give moreover to all the N 
points of the Perifry. F, G, H, 1, their guides J 
GH, andFI parallel to AC : And thus he 
bath divided and numbred uponEE B all the 
lines FN, and G O, which ſerve for the Am» q 

plitudes or Longitudes of the Ranges. R*\/ " 
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A Lable which ſheweth'how many Degrees and 

Minutes of the O2dinary Quadzant inſerted 

Page 20. each Point of one Square, the Points 
bf which are unequal, doth contain. 


| — —_ 


— 


[Points un-{Degrees off [?oints un-\Degrees << 
equal olthe|the ordina-| |:qual of theſthe ordina» For Example , It is demanded 
5quare |fyQuadrant] |-quare ryQuadrant] where the Diviſion of the one ſeventh 
half | o2 23 half | 56 46 | unequal point dethfall. Look upon 
I 'O04 48 VII | 61, 47 | the preſent Table, right again{ the 
half | o7 15 half | 65' 42 | number VII, and you find that it 
IT: | og 44 VIII | 69 26} fallethupon gr. 61. and min. 47. of 
half | 12 19 half |72 10 theordinary Quadrant, 
IIT { 15 ©o = 9% © 
half | 17 Fo half | 77 41 
IV .-|20- 36 X 80 16 
half | 24 18 half | 82 45 
V 2 a XI W-' 
half. | 33 14 balf' | 87 37 
VI 45 ©O XII | 90 ©o 


Ut! finee we are fallen upon the' conſideration of the Motion and Imperys of 

[\Prajects, ' we cannot balk th' occaſion of adding ſomthing concerning the yz- 
riety of their Forces in battering upon reliſting Superficies , ſomtimes with greater, 
and ſomtimes with leſſer Angles of Inclination. Galileo conlidereth th' Imperw 
of theſe Projects in every Point of their Parabola, and meaſureth how much itis 
inits ſelf , that is, inreſpe& of that Plane in which it doth perpendicularly hit. 

We preſuppoling that an Impetus , when it is upon the a of ſtriking , is, asto 
it ſelf, alwayes the ſame, will conſider and meaſure how much ir is in reſpect of the 
reliſting Plane, varyed only by the diverlity of th' Angles of Incidence. Theres no 
Gunner fo unskilful, but he knoweth that Cannon Bullets in hitting a Wall , have 
alwayes leſſer and leſſer force (ifall things elſe be alike) by how much the Angle 
of Incidence is more and more acute. $0 that if the ſaid Cannon with ſixty pounds 
of Iron, and forty of Powder, not only pierceth, but beateth down a Courtin, with 

 itsperpendicular Range, it ſhall ſcarce hurt it (though it have the ſame Charge , and 
Di flriſcio. the ſame diſtance) with the ProjeRion of rhe Range , which they call * Grazing, 
The Probleme, for any thing that I know, is unhandled. Therefore if we ſhall pro- 
duce — isleſs ſubliſtent, and not purely Geometrical, either admit it il 
_ _—_ all better handle the Do&rine , or wholly rejeRt it , it matters nd 
which. 
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SUPPOSITIONS. 


5 E will ſpeak only of the Ranges of Great Guns, therefore, Let us ſuppoſe, 
VV that that portion of the Line which the Ball maketh a lirtle before , and a 
ile after its blow, be asit were a Right Line. I know that we treat of a Line really 


curved; bur being ( if it were entire”) in length more than 
three thouſand Geometrical paces, we may take a yard , or 
+ foot, or an inch thereof, without any ſenſible error, ro be a 


Right Line. 


2. Let us ſuppoſe ſecondly , that the Forces or Impers's of 
Projects are as the Spaces which they paſs or curry in the ſame 
Time ; that is, !fthe Spaces A, Band C ſhall be paſt by che 
Moveable inthe ſame Time ; the /mperzs's or Forces in ſtriking, 


hall be as the Spaces A, Band C reſpectively. 


3. Bur it the ſame Space {hall be pait by the Moveable in di- 
rers Times, the 1aperis's or Forces of the Moveable in battering 
fall have ihe Proportion reciprocal of their Times. That is, 
if the ſame Space D hall be paſt one whule in the Time E, and 
another while in the Time F ; the Force ofthe firſt ſhall be as F, 


and of the ſecond as E. 


4. Let us ſuppoſe, in the next place, that all the Ran- 
ges have, as to themſelves, the ſame [mpeties - which will 
happen if the Piece being fixed alwayes in the ſame place 
with the ſame Charge , the ſame Mounture , and Di- 
ſtance, &c. the obliquiry of the Wall be only varied. 

This ſuppoſed ; when a Cannon Bullet approacheth ro 
the oppoſed Wall, the Line and DireRion of the _ 
either perpendicular to the Wall, or not. If it 


* perpendicular, the Percuſſion operateth with ſuch a cer- 


rain force - which we will prove to be the greateſt that 
that Range can have. If it ſhall be ar Oblique Angles, 
as the Line A B unto the Wall BC, Ido note that in re- 
ſpe& to the Wall BC, there are in the 
Line of the Project A B, two Motions com- 
pounded together : that is, one of approxi- 
mation perpendicular to the Wall,che other 
of paſſage latera!, or parallel ro the ſame. 
The perpendicular Motion is both repre- 
ſented and meaſured by the Line AC, the 
parallel Motion by the Line C B : for beth 
the Spaces A C and C B are paſſed by the 
Ball ar the ſelf lame Time. 

Now obſerve, that of theſe two ſorts of 
Impetw, one onely.is tothe purpole , for 
encrealing the Forces to make a breach in 
toe Wall, and to drive the Ball into it , ro 
wit, the [pere:s of the perpendicular La- 
ton AC. Thr other, although it* were 
infinite, will never encreaſe the force of the 
Project againit the Reliance of the Wall, 
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unleſs the perpendicular Lation be withall accelerated, Nay, it the Horizontal Motion 
were {imple and alone, without any mixture with the perpendicular Motion, whar 
other would the Ball do but runequi-diſtant unto the Wall , without ever rouchin 
ir, ſo far would it be f:om breaking it , although it were a very thin Glaſs 2 When 
therefore, the DireRion of any Projection being given, we ihall know how much of 
this perpendicular [mperzzs emererh into the Compoſition of the Motion, we ſhall alſ5 
know the Activity or Moment of the Project towards the Reliſtance of the oppolite 
Wall. 

Let the Line of any Incidence at pleaſure be A Bupon the Plane BF taken with any 
what-ever Inclination : but wichall,- let the portion A B be ſo ſmall, that it may be 
takenfor Right, Dray 
AC perpendicular tg 
the Plane, and conjoyn 
CB. So much, there. 
fore,of Parallel Motion 
ſhallbeintheLineAB, 
in reſpe&t of the Wall 
BF, as1s the Line CB, 
But of this we make no 
accompt;for being mul. 
tiplyed , it doth not 
help, and diminiſhedit 
doth not weaken the 
Moment , if the other 
Impetus do remain un. 
altered and the fame 
Of Perpendicular Mo- 
tion in the ſame there 
ſhall be as much as the 
Line AC : andthe force of the percuſſion ſhall.be greater and lefſer , according as 
AC, greater or leſſer, ſhall be paſt in the ſame Time. 

Let us ſuppoſe, now, that the force of th' Evidence ABbe as AC. To know the 
force of any other Incidence DB, let D B be taken equal toBA, and having drawn 
D E perpendicular unto the Plane, the force of this Incidence ſhall be as that ſame Line 
DE. Forif ABand DB are equal, andarethe Ranges of the ſame Piece , they ſhall 
be paſt in the ſame Time. Therefore AC and DE , are alſo paſt inthe ſame Time: 
Therefore th* Imperus's,as to the Wall,are as A Cro A D.Wew therefore infer,that, 
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PROPOSITION. 
The Activities o2 Moments of Ranges differently 


inclined, areas the Right Sines of th' Angles 
of Jncidencies. 


COROLLARIES. 


T. Þ is deduced from hence as a Corollary, that the Perpendicular Incidence AB, 

bath greater Force than all others, the force of it being as the Whole Sine, 

And the parallel Proje&ion ſhall have no force, its force being as the No-Sine. 

The Incidence DB atth' Angle of gr.30.hath half of the coral force,its Sine being the 

half of the Semi-diameter. The others, likewiſe, according as they ſhall have greater 

or leſſer Right Sine, ſhall have greater or leſſer force. ho 
2. 


= Þ KL oe. 


Applyed to Gunnery. 25 


2. The Forces of ProjeRions have reciprocally the ſame proportion that the Sides of 


the Triangle have,which ſhall be formed upon the Plane by the Lines of the Incidencies. 
Let a Projeion be made along the Line 
AC, and _— along => _ —_— - 
the P'ane of the Triangle A B C be per- V 
p dicular to the Wall. Becauſe acc | | W—_ 
Space A C is paſt by the Ball in the Time TiN | =: 
AC, and the Space A B, that is (the pa- —— | 
rallel Motion deduRed ) the ſame Space p | 
AC, is paſtinthe Time AB, the Forces <H g 
ſhall be reciprocal to the Times : that is, SE 
the force along A C ſhall beas AB, and 4 
along A B, ſhall be as AC. 
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3. ProjeRs (hall then have the ſame force in battering, when the Impetw's ſhall be 
asthe Secants of the Complement of the Incidencies, 

Let the Imperis along 
the Perpendicular AB, A Bea, 
beas A B; and let it have 
ſuch a certain force, To 
th' end that the Imperus 
along the Inclined A C 

ave the ſame force, 

I fo that the Imperus 
along AC, ought to be 
unto the /mperics along 
AB, 3ACisto AB: 
which A C is Secant of £Z 


the Angle BAC , Com. a _ Orrather 
plement of the * Inclination. = In- 
For if the Impers's along A Band AC ſhall be as the Spaces AB and AC, the © oY 


Moveables ſhall, in the ſame Time, paſs the two Lines A Band AC, that is, the ſame By Sxp- 
=. Approximation A B. Therefore they ſhall haye the ſame force againſt poſit. 2. 
Wall. 


4- Moreover, if with ſuch a Piece, and alongthe Line C B , the Ball ſhall but juſt 
enter wholly into the Wall , then along | 
- the mn elevated Lines , it ſhall not v , 

y wholly immerge into the Solidity , D oh 
but ſhall ſtil] make | ho impreſſion bo a _ 
entrance, becauſe it hath greater force. Bur 
decauſe each of the leſs elevated ſhall have 
lefſer force, none of them ſhall enter wholly 
mo the Wall, nay ſome ſhall rebound and 
fly back. 

Yetlet all this be ſpoken abſtraRing from 
a certain Effet of Pliancy or RefraQion 
that _—_ produce in paſting with Incli- 
nation from the Rare Medium to the 
Denſe, the Line incurvating contrary to 
- theRefraRionof Light, and vilible 
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INGENIOUS 
Student. 


2a] T being well known among the Learn- 
fe? Gl ed , that the late famous Merſennus of 
$1 France,a moſt diligent ColleFor and Pub- 
liſher of the choiceſt Mathematical in- 
ventions of that time, hath among bis 
Phyſco-mathematical Reflexions , and 
Mechanicks, divers material Experiments and T heo- 
ries relating to the Art of Gunnery, it was thought fit 
for the Readers benefit to cauſe the ſame to be tranſ- 
lated, and ſubmitted to bis cenſure. 


Moreover that Author giving all his diſtances in 
feet , or paces of three feet, or fathoms of ſox foot ; 
It was thought likewiſe expedient to put the Reader 
amo a capacity of reducing the ſame #0 our Engliſh 

499g meaure, 


. 
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To the Reader. 


meaſure, to which purpoſe there being an accurate ex. 
periment made ſome time ſince by the moſs learned and Re. 
verend Dofor John Wallis Savilan Profeſſor of Geg. 
metry at Oxford, take an account thereof,as the Do&r 
communicated the ſame to a friend of bis here, namely 3h, 
be hath formerly compared the French and, Engliſh foot 
very exaftly, both meaſure s being as hewas aſſared very 
exatt to the Standards of each Nation, and be found 
the French foot to contain of ours 12 Inches ( ny 


miſſing ſo much as gz part of balf an Inch. ,) 


PRO "I... =. "I +» AE af tin 248 A. 


OF THE 


Swiftnels 


QF 
The ſwifineſs of Sound is greater than the ſwifeſs of 
Bullets ſhot off, and finiſhes 230 fatboms in theſpace 


of® one ſe econd minute, 


Hoſcever would try the ſwiftneſs of Sounds by night, and by 
> day, cither in valleys, woods, or mountains, either with or 
againſt the wind, or when itis rainy or fair weather, ſhall 
FA find in all reſpects as T have tried it, that there will be 
[2 XJ alwayes the (ame (wiftneſs of Sound. 

d ERA Butafter that you have ſearched out a fecond by 230 fa- 
HF thoms, he that ſhoots off a Icfſer Gun, may again retire 
RI 230 fathoms, ſo that he may be gone back from you 460 
\. Age 2 fathoms, the ſame or the like Sound 1n paſſing over that 
way Will ſpend two ſeconds 3 which when it ſhall be five 
times multiplied by us, that we ſhould hear the Sound 1150 fathoms, the flaſh by 
night breaking forth from the mouth of the Gun is alwayes ſcen at that diſtance be- 
fore the Sound is heard five ſeconds of time, And ſeeing we make a French league 
to be 2500 fathoms, and the circuit of the Earth 7200 ot ſuch leagues, you may ealily 
conclude in what time the ſound does paſs over one whole or ſeveral leagues , for the 
(wiftneſs of the ſdund is not diminiſhed by its debility , whenas the laft part ot the 
Sound that may be heard does emulate the ſwiſtneſs of the firſt. | 

The Sound of the Gun therefore will paſs over a league in the ſpace of 11 {+ 
conds, ſeeing a league contains 11 times 230 fathoms {the ſpace paſſed over in a fe- 
cond minute ) lefs onely by 3o fathoms, which are here ſcarce worth confidera- 
tion , becauſe chat they are paſſed over by the Sound in the (cv{nth part of a 
ſecond. 
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64 Of Swiftneſs of Sound, Aud 


From which many things may be gathered; firſt, that a Souldier attentive my de. 
cline or ſhun the ſhot of a Gun at one hundred fathoms, is he foreſaw the flaſh of it; 
which I thus demonſtrate : It is evident from obſervation, that a Bullet in flying 
100 fathoms does at the leaſtſpend a ſecond of time , and the Sound of itin patlin 
of them does at the moſt ſpend but half a ſecond. Therefore the Souldier from the 
tire ſeen ( if Viſion can be in an inſtant ) hathja whole ſecond wherein he my eaſily go 
three or four paces before that the bullet can fly fo far 3 alſo there remains to him half 
a ſecond from that point of titne in which he hears the Sound, until the coming of 
the Bullet : although I would not adviſe any one to try that, unlefs he firti fortitic 
himſelf with a thicldghelmet, and all other kind of Armour, that he may be out of all 
danger. But any one may try it behind a wall, to which the Sound will come be+ 
fore the Bullet. 

Secondly, from the Sound and fire obſerved, may be known how much the Guns 
are diſtant that are ſhot off againſt the befieged , or beſiegers, even as to the in. 
genious Gunners there will not be wanting matter to promote their Art. 

Thirdly, by hearing the Sound of Thunder, and ſeeing the lightning go defore 
may.be known how far it is off, ſo that if the Thunder be not changed from the 
place where the lightaing was ſeen 3 for how many ſeconds ( whether meaſured by 
the pulſe, which exatly continues a ſecond, or by a Pendulum or any other Watch ) 
there are between the Lightning and the Sound, ſo many 230 fathoms are to be 
reckoned; fo that if you number five ſeconds it may be diſtant from you half a 
league if ten ſeconds a whole league, whether the diſtance ſhall be upright, or lide- 
waycs and oblique, for it matters nothing. | 

Fourthly, If by the turnings and windings or Circles inthe air a ſound in the ſame 
manner may be conſidered, and cauſed, as we ſee circles extended in the water ſtruck 
with the finger or alittle ſtone, as all almoſt believe, and if from the ſwiftneſs of bo- 
dies in like manner moved we my ghels at their craſfitude, thickneſs and weight, 
we may ſay that water is 1380 times thicker and heavier than air 3 for as 
much as the Semidiameter of Circles of the Water in any manner ſtruck , which 
is; made in a ſecond of time, ſcarce exceeds a foot, in which time the ſemidi- 
amiter of Circles in the air, made alſo by any percuſlion is 1380 foot, that is 230 fa- 
choms ; which proportion of gravities come very near to obſeryations by hit men- 
tioned. There is yet one thing that may cauſe ſome doubt, which is, that the Sound 
of greater Guns moves more ſlowly than of leſſer, whereas our Geometer in the 
ſiege at Theodonis obſerved that their Sound was heard , from the fire ſeen, after 
thirteen or fourteen ſeconds of time, when yet he was ſcarce half a league diſtant 
from thoſe Gunsz And the Sound according to that which hath been before laid, 
may paſs over a whole league and more in that time : Wherefore the Sound of 
thoſe Guns doth ſcem to be different from that of leſſer Guns. 

The Author having by this diſcourſe argued that the Sound of Guns is heard 
at the diſtance of above 16 miles a minute ( which is almoſt as ſwift as the 
Copernicans ſuppoſe the Earth to move in its diurnal revolution about its Axis) it 
was thought fit to ſubjoyn hereto the Authors latter thoughts of the ſame Argument, 
publiſhed three years after. | 
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And force of Bullets ſhot out of Guns. 


Hen I have oftentimes conſidered that the Sound paſſes ovef 
230 fathoms in the time of a 2d or ſixtieth part of a minute; ' 
and that there ſeem to ariſe ſomeed doubt, whether there 
ſhould be that Swiftneſs of the Sound of greater Guns, as 
there is of leſſer, with which I tried; at length it was ob- 
ſerved that in the ſpace of eleven ſeconds, the Sound of 
the greater Guns of the Kings Armory , have paſſed from 

the lame Armory, after the flaſh was ſeen, asfar as our houſe, or the Vicenuizy Con- 

vent, whilſt for obtaining the ſurrender. of Powploon the Guns were ſhot off by 
night. ; 

But when with a fathom I found that it was 3524 fathoms from Port Saint' Anthony 
to the gate of the aforeſaid Convent, where the car was, and to the wall of 
the Vicennian Caſtle firſt meeting it, near 2500 fathoms, *tis certain firſt thatit is a juſt 
league of 2500 fathoms from the Garden walk of the Armory, from whence the Guns 
are wout to be ſhot off, to that Caſtle : forift any thing in the paſſage muſt be dimi» 
niſhed that diſtance will well enough equal it, whereby the corner of the Garden is 
more diſtant, or the walk by Sequana nearer from the Caſtle, than Port Saint 4r- 
thony. 

lt is evident therefore that the Sound runs over more than 230 Fathoms in each 
ſecond, to wit, 320 in every ſecond , which make 1920 foot; which fince any one 
can prove by his own experiments, I need not ſay more thereof. 

But ſome may imagine that hence perhaps muſt be concluded that greatcr Sounds 
paſs more (ſwiftly, which diſagrees with divers obſervations. But when ſometimes 
theſe experiments ſhall be repeated, that I may number the ſeconds, Tſhall advertiſe , 
for as much as I conjeure that there is no ſwiftneſs of ſound greater than that, which 
I have proved of 230 fathoms for a ſecond; for in theſe (mall matters I do not ap+ 
prove that common ſaying, He that acts by another, ſeems to a& by himſelf ; who 
want not opportunites may obſerve tor their own fatisfation, 

But now we ſhall add ſome thing concerning the ſwittne(s of Bullets ſhot out 
of Guns. When therefore at the Marqueſſe of Doraiſons four leagues from the Sextt» 
en waters, I commanded a Braſſe Gun nine foot long, whoſe name was the Marchioneſ7, 
commonly called 12a Margziſe, ( whoſe Bullet was two pounds and an ounce, but 
quantity of Powder, ſuch as is wont tobe in the uſe of lefler Guns, the weight of 
one pound ) to be levelled horizontally , with a plum line I found that the Buller 
{hot off Horizonitally, in the time of five ſeconds had paſſed over 630 fathoms or 
3780 foot, and had reached the horizon, or fell to the ground, as was evident by the 
huge quantity of duſt raiſed by the blow. 

Moreover that point of Earth which was firit ſtruck by the Bullet was depreſſcd 
under the horizon of the Gun 27 fathoms, for otherwiſe the Range ſhould nor 
have been (o great beforeits fall to the earth, which meets ſo much the more flow- 
ly by how much it js the more depreſſed under the Horizon of the Gun thot off, and 
I prcſume I have attributcd a I:flex Cwiftne(ls to the Gans than is juſt, unleſs yet 
Rrexre the 
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the Bullets of the greater Guns ſhot off with very fine powder, which we uſed , may 


exceed the ſwiftneſs of Bullets ſhot from Harquebuzes 3 of which thing I do not yer 
paſs judgement, till experiment, ſhall bring ſome turther evidence : but I ſhall pro. 
pound ſome things newly obſerved. | 

Now therefore of the Bullet which I made trial of, 1 attrm that the ſwiſtgep 
was ſo great that, at leaſt, in each ſecond minute it could paſs over 126 f. 


th 
aid, atleaſt, becauſe the obſervers know that the force on the Bullet doth go 

before the excuſſion or flaſh otthe powder, and the percciving thercot z to that halt a 
ſecond may well be attributed to this time. Moreover in the firſt ſecond the Buller 
paſſes more ſwiftly , in which time I doubt not but it palles over 150 fathoms ; 
Laſtly, if by reaſon of that tarrying which happens berwen the ſmiting of the 
Earth until the duſt is ſeen to riſe, we ſhould augment that {wittncſs by {© many fa- 
thoms as it could paſs over in half a minute, to wit 70, and thatthe{wiknels be 
poſed almoſt equal for the time of hive ſeconds, and in each {ecand of that-time thac 
it paſſes over 140 fathoms , that is, if the point of the Earth firlt truck wer« 700 fi- 
thoms diſtant from the Gun, it would reach itin the time of five ſeconds. Then the 
Cwiftne(s of the Bullet may be determined from what hath been laid, to be 330 fa. 
thoms, atleaſt , in the time of a ſecond: which allo agrees with the experiments 
of Bullets ſhot from leſſer Guns : to wit, they paſs an hundred tathotns iu the ſame 
time as the Sound of the Gun hath the ſame paſlage. 

For if, behind a wall that is to be ſtruck by the Bullet, the ear be' attentive, in the 
Game inſtant the ſound and the percuſſion of the Bullet is heard, as it che very Bullet 
had cauſed that Sound z which doubtleſs you ſhall find to be true as I did if you fry : 
although it will be worth the Jabour to prove it, not only with that mot refined 
powder, which they are wont to uſe who ſhoot at a mark for a wager, but alſo 
with the courſer ſort of Powder for great Guns, that it may be oblcrved whether it 
cauſes any ſenſible difference of the ſwiftnels. 

Whatſoever powder you uſe , the leaſt (wiftneſs of the Bullet, may be defined im the 
firſt ſecond an hundred, the greateſt 150 fathoms, if you put but ſo much Pow- 
der into the Gun as is neceſſary for a good ſhot ; for if you pur in but 
a few grains which can ſcarce ſhout the Bullet off, another thing is to be 
ſaid. 

I add that a Bullet ſhot vertically or Perpendicularly upright from the aforeſaid 
Gun in its-aſcent and deſcent, ſpends 36 ſeconds : which it it ſpend ſo much time 
in its Riſeas in its fall, and that a heavy body deſcending in the time ot 18 {cconds 
alwayes keeps the (ame proportion in haſtening its deſcent which it keeps in the four 
firſt ſeconds, the Vertical aſcent ſhall be 648 tathoms, foraſmuch as a Bullet of fix 
pound Weight of that Gun,which the Illuſtrious Knight Hegenius cauſcd to be ſhot off 
at the Hague upon my requeſt, in its aſcent in the time ot 16 ſeconds paſſed over 512 
fathoms, which falling, pierced three foot into the Earth. 

But two things there are which may leſſen the ſpace of the aſcent; firſt, that per- 
haps the bullet may not ſpend ſo much time in its aſcent as in its deſcent, becauſe Ar- 
rows in aſcending paſs over the ſame way in three ſeconds of time that in deſcend- 
ing they do in five ſeconds : furthermore ſhould we imagine to ſhoot with the mouth 
of the Gun towards the Earth, the Bullet would pierce deeper into the Earth, than 
by its mere fall, as it happens in Arrows: whence there ariſcs in me no (mall 
ſuſpicion that the eyes in the aſcent of the Bullet are deceived, to wit that che Bullet 
was even falling when it was yet eſteemed to aſcend : which alſothay be imagined of 
Arrows,which perhaps had began to deſcend when they ſhould ſeem to be inverted, 
that the point which went betore aſcending ſhould likewiſe deſcending autccede ; 
which you may conclude of from the ſmall blow of the Bullet deſcending, unleſs you 
may contend that the ſiroke made by the Bullet ſhot upright from the mouth of the 
Gun and falling upon the Earth very near, is greater indeed than the ſtroke ot the ſame 
Bullet ſhot from the greateli height, and that not by reaſon of che greater fwiltnels, 


but by reaſon of the air ſo unawares intercepted and opprefled, that it may much 
better 
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better turn over or bore through the Earth, than when it is prepared for the laſt 
motion by the Bullet falling ſlowly. 

Which indeed can be known by Rocks and Mountains 6co fathoms high , to wit, 
one ſtanding on the top ſhall obſerve what time the Bullet that is ſhot off at the 
toot of the Mountain , ſhall ſpend in coming to the top or any other place of 
the Mountain, and a fign being given ſhall warn the leveller of the Gun of the 
time, or from it ſhall learn the time of the aſcent and deſcent : from which 
cutting off the time of the aſcent ſhall conclude how much ſhorter it ſhall be 
in the time of the deſcent 3 which alſo may be obſerved by an iron Bullet 
red-hot ſhot off in the night, whilſtic can be ſeen light to the greateſt height : how- 
ever it is I think fit to add the obſervation of that Holland Gun, which being levelly 
or horizontally ſhot oft, carried a Buller of fix pounds 398 paces, before ic firſt 
couched the Earth, taking a pace for three foot 3 after this Space it made eight leaps, 
and at length it ceaſed at I750 paces: we have here expreſſed the diſtance between each 
leap, as likewile the diſtance of cach grazing from the Gun, 


Paces, 


The paſſage in the air was |——398 | 
392| 
The firſt leap-4—— 790 


wr . 

The ſecond leap-, — 1065 

=— 

The third leap——1244 
I5o 

The fourth leap-——139 
81 

The fifth leap--— 1475 
73 

The ſixth leap--——'1 548 


78 
The ſeventh leap —— 1626 


124 
The cighth leap-— 1750 


= | 


Moreover a middle range of 45 degrees was 3225 paces, whoſe half if we take it for 
an upright or vertical ſhut,will be 3225 foot, or 537z fathoms, for which before we 
coui:ted only 512, Hence it comes to pals that we may judge that a verical ſhot in the 
aſcent 4otl: not proceed by the ſame or equal and proportionable degrees of ſwift- 
nels, by which it falls in its deſcent, for at leaft there are wanting 25 fathoms, by 
which 512 differ from 537,although that way ofhim that levelled the Gun,in counting 
by common paces, reſtrained to no rule, cannot be fo certain, but that theother may 
differ from it, ſo that it cannot with undoubted certainty be reduced to our defined fa- 
thoms. 

Whoever therefore would certainly try, let him have a chain or wheel for counting 
of tathoms or any other determinate meaſures, as is done in the paſſage of the league of 
2500 fathoms from the Baſtilian Tower erected right over againſt Port Saint Anthony 
as for as the walls of the Vicenxian Caſtle that firſt meer. 

There rcmaines one thing that may diminiſh the upright height, to wit, that the 
Bullet ſpends more (ſeconds in the deſcent than it ought, after it comes to the poine 
of equality, after which it doth not any more augment its own ſwiftneſs: fo thaf 
not only 16 ſeconds are to be reckoned for the deſcent of the Holland Buller, but pex- 
haps 20,and 12 are to be counted for the aſcent. 
Rrrex 23 


For 
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For although in moderate heights of 4o or 50 fathoms, the acceſs to the point of 
equality , inleaden Bullets may not be ſufficiently obſerved, it does not thence follow 
that it comes not to ſach a point, in greater heights of an hundred or more fathoms : 
yea experience proveth the Contrary, 

- Let there be taken a Corken Bullet which is at leaſt 70 times lighter than a leaden 
one, yet both them almoſt in theſame time makea three foot ſpace, although per- 
haps the. Corke attains its point of equality within 50 foot. 

But whether a leaden Bullet 70 times heavier, can paſs over a ſeventy fold ſpace, 
that is, 3500 foot, before it comes to its point of equality , which little differs from the 
height ro which Bullets arrive that are vertically ſhot out of Guns, although I can- 
not yet conclude , | yet it ſeemes probable enough to me. Moreover the force 
will never be augmentedafter the arival at that point, if the greater force ſhall be ar. 
gued from only the greater (wiftneſs. But note, it hath been obſerved by a Noble 
man who related it to me, that a field Gun 18 foot long, and cut ſhorter foot by foor, 
did alwaics curry its ſhott the further till it came to beeleven toot long, and then it be. 
' gan not to give ſo great a Range. 

To which may be added from the experience of ſome in ſmall Guns, that if it be 
over charged with Powder, part of the 'Powder will blow out of the Gun without 
firing. Morever if the Bullet be not quite rammed home it will pierce the turther, and 
the Gun recoyle the more. 

Alſo that where the Gun is found moſt to furr with many ſhootings off with 
Powder, there it ought to be cut off, the remainder being the proper length requilite, 

It hath been related that a ſhip becalmed and tormented with the Cuſhce Picce of a 
Galley, that lay in a manner out of ſhot,was at the laſt reached by the induſtry of a 
Mariner , who wrapping up a much leſſer ſized Bullet than the Bore of the Gun made 
uſe'of required, in a good Wad did ſhoot as far as the Galley, thereby reraliating the 


Injury received. 


Of the Depreſſion of ſhot below the” Marke. 


Have often took care that a Gun ſhould be ſhot off commonly called an Har- 

quebur, at the ſpace of an hundred fathoms from the mark, that is , fix hun- 

dred foot, which make three hundred common paces, and found that the Bullet 

was depreſſed under the mark-line eight or ten foot, which would ſcarce have 
made a greater ſpace, if it had fallen perpendicularly down at the ſame moment of 
time it was lett oft. 

Again at the the Marqueſs of Doraiſons, a Bullet ſhot off, in the ſpace of hive ſeconds 
of time fell 27 fathoms bencath its horizontal line or markezand whereas perchance the 
riſing of the duſt, and the perceiving of it might make us loſe a ſecond of time, and 
that we retain only four ſeconds, then in each ſecond the Bullet ſhould be carricd 
157; fathoms ( ſurely not more ) yet it ought to have deſcended 32 fathoms, if it 
deſcends ſo much horizontally ſhot off as it would naturally fall were it not ſhot off, 
and therefore it cither loſes ſome thing of its deſcent by reaſon of its being ſhot off, 
or in running 360 fathoms, it ſpends not ſo much as four whole ſeconds ot time, but 
rather about 33. 

We add that ſomething is by this means abated from the ſwiftneſs of the fall for the 
ſpace of 27 fathoms which the Bullet in ſhooting off did deſcend, or fall below the 
marke ; {9 that all things conſidered, I would not as yet ſtart from that opinion, which 
holds that two heavy bodies, to wit, two Bullets, whereof one may tall perpendi- 
of thirthere it @ comtre- cularly from its place above the Horizon, and the other be forc- 
verſie berween Borel- cd horizontaly, ſhall both in- the ſame moment of time arrive 
lius who publiſhed s at the ground or Horizon : for example, if the pit of the aforclaid 
Son de vi percul= Marqueſs be 27 fathoms deep, as indeed it is, it I rightly remem- 

onis, the which was her, or alloa little deeper, 32. a Bullet ſhot into the helds incloſed 


writ avainft by Ho- . : : , \ 
—_— - his between the Sextian waters, will hit the horizon, the ſarne mv- 
1 cot 


Dialog ues of Motion, 
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ment, that the like Bullet falling, ſhall the ſuperiour ſuperfice of the aforeſaid 
point of the water. | 

There is another thing that I may ſuſpeQ, whether or no the ſurveyour hath ac- 
curate'y enough m:aſured the, horizontal deprefſionz however it be, you ſee with 
what d'Hicultics experiments are hedged in, and how much natural knowledge 1s in- 
debted to them, who are enriching the (ame with exa& Obfervations. 

But note that the air that mcets the bullet chat is ſhot off docs ſo much hinder or 
dimigi{h its motion,as much as a wind of the fame {wiftneſs with the Ball,blowing con- 
tinually againlt the (ame in a vacuum. 

For 15 it not the ſame impedimerit, or deſtruction of the ſame force, if the bullet 
beats the aire or is beaten of it? But when I ſaid it was known by experience, that watcr 
does ſo much the more deſcend, by how much the flower it moves horizonta)ly, and 
thefame may ſcem co be concluded of other projected heavie bodiesz I advertiſe 
that obſcrvations are not yet made {o exact as that any thing of this nature ſhould 
be too politively aſlerted- 


Of the Impediment of the Air. 


N regard that Bullets ſhot from Guns do about the end of their motion utter a more 
I vehement noile or hiſſing than about the middle or onwards; there is no doubt 
tobe made but that they move more ſlowly , and the force decreaſing as the 
ſwiftneſs, Merſennus concludes that the Curved range line deſcribed by a Bullets mo- 
tion cannot exactiy deſcribe a Parabola, but however the Theory is tolerable, admit- 
ing the firſt violence to move in the touch line of a Parobola,-and itis likely the grea- 
ter Mountures caule the greateſt difference, becaulc, there is ſo much the more Air 
beaten and removed by the paſſage of the ſhot, 

But yet it is molt hard to find out , how much the Air hinders for although it 
ſeems to hinder ſo much, as the wind agitating the air with the ſame ſwittne(s, 
firikes upon the Bullet ſhot off; yet we are Ignorant of the force of that 
wind compared with the force of the Bullet ſhot oft; unlels we may appcate to our 
othet experiments in which is ſhewn that the air is at leaſt a thouſand times lighter 
than water : and (ceing that a leaden Bullet is eleven times heavier than water of 
the ſame bulke, a leaden Bullet will exceed the weight of theair 11000 times, and 
therefore the air agitated by the ſame (wiftne(s of the Bullet, meeting with the bul- 
let, ſeems to take away the 1100 part of the ſwiftneſs from the Buller ſhot off; 

Which impediment truly is ſo light, that in the deſcription of the Parabole it 
ſcarce ought to be conſidered, bn 

Tholc things. are very excellent which the famous Torricellizs hath ſet forthia his 
approved Treatiſe,to which Merſeunus referrs his Reader: 


Of Swifineſs of Sound, And 
Experiments 


SHOOTING: 


herein is explained various obſervations concerning Guns 5 And what 
micht happen to bullets ſhot off in a vacuity , diverſe waies compared 
with thoſe which are obſtru@ed in the Air. 


W 


Henas I made'trial about the ſhooting of Bullets in Guns only of an indif. 
ferent bigneſs (which we commonly call Harquebuzes)which in the aſcent 
and deſcent together ſpend 22, 23 or 24 Seconds of time, Peter Petil a man 
moſt skilful and accurate in obſervations whileſt he lived at Francopoliy, 


found (at my requeſt } the Range of a ſhot,out of a great gun, at the elevation of 22 + 


degrees, whoſe iron Bullet weighed 33 pounds and ;, tobe 1goofathoms , which the 
Bullet flew or paſſed over in the ſpace of 20,21 or 22 ſeconds the Gun being placed 
at $ fathoms in the Caſtle above ground or Horizon from - which place a Bullet of 
12 pounds which ſo many pounds of gun-pouder ſhot off at the elevation of 16 de» 
grees above the horizon, ſpent in the- air 16 ſeconds. 

Belides, a Culverine of 1 2 foot long and horizontally levelled being 6 fathom high 
above the Horizon of the ocean and ſhot off,the Bullet, whoſe diamerer wa: 2imoſt 
five Inches,continued $ ſeconds of time in the air; when yet another Bullet w':oic lizme- 
ter was6 Inches and };, alſo horizontally ſhot off out of an other Gui. 12 & vtzail 
long, ſpent only 6 ſeconds in the air; another Gun ſhot offat the Elevation of x: 6» 
grees, its Bullet ſpent 24 ſeconds in the Air. 

An Iron Culverine of 10 foot long, whoſe Bullet, had a diameter of almo(: four 
inches , horizontally levelled, and ſtanding 9 fathoms above the ſurface oz brim of 
the Sca, ſpent only three ſeconds, in its horizontal Range, after which grazing tive 
times above the Ocean, ſpent four other ſeconds. 

Tixce daics alſo before the taking of Theoud, Robervallus our Geometer obſcrved, 
the Bullets of Guns ſhot off from the City againſt our Souldiers, for thc mot part 
to ſpend only 14 ſeconds of time in the air, after which there was a hiſling increaſed 
more and more until the force and motion of the Bullet was almoſt qui:e extin- 
guiſhcd,, and that after the ſhot had flew almoſt halt a league. 

Which being ſuppoſed it may be Theorically concluded, how great the ſhoots ought 
to be at whatſoever elevation above the horizon, if they be in ſuch Proportion one to 
another , as ſhots in a Vacuity, no Medium hindring 3 thatis, for example, if the range 
of 45 degrees be double the height of the Perpendicular or vertical ſhot irt a ſpace not 
hindring, fois the range of 45 inthe airto the vertical in theair, and ſo of the rett 
which obſervations only wiil tcachz which yet are moſt difficult in the greater ſort 
of Guns or Bows,efpzcially the perpendicular,whoſe height we can ſcarce certainly 
know, unle{s ſome rock mig ht be found high enough,to whoſe top,or ſome certain 
piace,the Bullet or Arrow may come;the height of which top or place we may after- 
wards mcalure. 

No Toxvers ſurely are high enough 3 and by the time of the deſcent or fall of che 
Bullet,to corclude a place may be found to which bullets,darts, or other things that are 
calt upright or vertically alcending, do come, doth theretore tail, becauſe they do 
not oblcrve the {amerule ot (wiſtnels in deſcending 3 as is evident trom darts, to which 
{ecing it happens in their aſcent or riſe of 50 fathoms to be llackned in their deſcent or 
fall,(omcthing like this may be alſo thought to happen to Bullets, to wit, when they de- 
{cend trom the height ot a thouſand tathoms. 

Lut you may avoid theſe diflicultics ; for it trom that rock in the D:Iphingte, whoſe 
height 
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height tis (aid is £00 fathoms or more,a ſtone or bullet of Iron or any other matter be 


-— — 


* 


let tall, * che time of its falling berng notcd, as for example, ifin 

the ipace of 18 ſeconds it fall trom the height of 648 fathoms (as Experiments of this 
truly it ſhould fall, if the ſpaces be in Duplicate ratio," or as Tm = Dy will 
the {quare of the times in the whole deſcent) then we have rightly Joy 8 Ye fi oben 
judged before of the vertical alticude or perpendicular ſhot ( which jams is 1k Opuſcula 
the Bullet of an indifterent Gun reaches ) that is the heightof Polthuma of 1,- Bap, 
288 fathoms 3 which yet I cannot credit; otherwiſe the middle Batiapi. 

ſhot or range of 45 degrees of that Gun art leaſt would be double 

co that perpendicular or vertical one, that is to fay, it would be 576 fathotns, whenas I 
found it not 400 fathoms. 

Beſides thele obſervations T ſhall add thoſe which the induſtrious Galewy an Engineer 
to divers Dakes in whoſe preſence he made them, writ with his own hand and 
gave me, which that. you may more ealily underſtand, let the greater Gun K, 
which we commonly call a Cannon, be parallel to the Horizon, and let the eye be 
taking aim by the pointsT and O, the horizontal ſhot being fappoſed © P, or in the 
figure bencath, S X, gg, TV, he fayes that the remainder of rhe rang which bends 
till it touches the horfFon in the point A, is almoſt equal to the Horizontal ſhot , that 
1s, that there is almoſt as much ſpace made by the bullerfrom that point, from which it 
begins to bend towards the horizon, until 1t touch it, as it had made before the bend- 
ing of it, | 


But now let us ſuppoſe that horizontal ſhot O P, or T V, removed to the lower 
figure in which let A B be the horizontal plain, and let the the aforſaid horizontal 
lhetbe A 1, Galews contends-thatthemiddlc xange of 45 degrees, whichys the longeſt 
of all, is clevgn fold the length of the horizontal ſhot O P, or AT : And in thoſe 
Guns which are halfthe weight of the foregoing greater Guns, to be in reſpe&t of 
Al, aStoand 7 is to 1, andinlefſer Gunsas 1O tox that is our figure, as A B inre- 
ſpetof AI; in which the middle rangeis A G EB, for that js the middle rang. 
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which paſſes through the middle of the quadrant ©. 5, which they call the ſixth point 
becauſe it is- the middle part of the half circumtercnce A, 1, 2, 3,4, 5, 6, - 1 
9, 10, 11, 12, divided, into.12 cqual parts; which joyned to the quadrant @s, may 
be uſeful for levelling the,gun at any elevation above the horizon, it it ſhall be divided 
not only into 12 parts, kit alſo into an x80 degrees. 

Ard hence he concludes that the dead or exact Horizontal Shot or range, that is in 
the tigure, R A'I to bein Proportion to the middle rangeas 1 to 6; or in iſer Gung 
as one to five 3 which: dead Horizontal ranges is to the range of an Elevationot one de. 

- gree, as tive to tix, or more exaGly as 55 to 67, oras.14 to 17. 

But when the rccoyling of the greater Gun is hindred, the dead Horizontal range 
will be greater by a ſeventh, cighth, ninth, or tenth part, than that range which 
is made with recoylingz in leſſer Guns it will be a twelfth or a tiftcenth part leſs. 

Moreover he aſſerts that the middle range: A 6! E does procced righton without arching 
by the line A G,which may be almoſt equalto A 5, that is, almoſt 5 fold or 4; the Hort. 
zontal ſhot : then not only, that it does aſcend to che point D, ſo that the greateſt heighe 
of the middle range. may be fourfold the Horizontal, and be over the line A C lix- 
fold the ſame which ſome affirm 3 but he by obſervation ſaies isfalſe againlt Tartaglia; 
affirming that the greateſt altitude* muſt be FE, anſwering t point 7, that is (even 
diſtances of Horizontal range from the gun A, that F E may be almglt tive fold the Hqs 
rizontal range. 

Galeus did likewiſe well conjeQture that the Curve for the middle range 
does come near to the Curve of an hyperbolical or parabolical line, and 
that not by force of reaſon, but only from obſervations. Moreover the greateſt 
range at forty five degrees elevation he makes 16200 foot, that is 2700 of the Freych 
fathomsz who becauſc he uſed feet leſs than ours, you might account it for 2500 
fathoms,that the ſaid range may anſwer to our league, and that the bullet might pals 
through the air innear half a minute, or 3o ſeconds of time : and becauſe the dead 
Horizontal range may be z of the utmoſt.it will be 2700 foot or 450 tathoms, which be- 
ing ſuppoſed the Horizontal range will fearce excced 200 fathoms, 

Merſennes in this place hath publiſhed a table of ranges made by the (aid Galexs, but 
it bcing apprehended that the ſame is- not ſo near the truth as that of Torriceliio, or a» 
nother hefec publiſhed-in.Exgliſs by the antient well known Teacher of the Mathe- 
maticks Mr. Henry Bond chat the ſame may be preſerved and become more common 


in uſe we have inſerted the ſame. 
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Two Tables of 


RANGES 


According to Degrees of MOUNTURE. 
By H. Bond, 


—— 


——_— The uſe of the firſt Table, by Example. 
; ſe a peece curry a ſhot 763- Pacesat 13. 
The firſt Table. | The Second Table 2 have. mo = What is the yp noma» 4 
inſt 13. degrees, wh 
| Maa, og tool the Number again 13. degrees which i 
— | 7 — -and from the produd cut © 
I-58 .F 13 ntth74. 0 Len x right hand, leaves the paces of the Ho- 
278131482150 Nr ene92570 —_ / 
370771492189 11.543/50 4-487 The uſe of the ſecond Table, by Example, k 
4.6452 50/2230 1.66951 4-40 2. Suppoſe a pecce Curry a ſhot 374 pacesatt : 
pn || ore el na hae mm pe RlEan 
65591152 1.911153 4+234 degrees Mounture? Multiply the Nu 
| | 63 7 g 16. cgr : . f this ſecond Table,by 
7,5234 33/25 $/2-02854 4.14 . degrees, which is 2. $72 0 
$4932.54 2412 9/2-142'55 3-062 _ from the produd cut off 3-figures Cevmary 
q 4669/55/24 ; 02-253/563+ 976 the right hand, leaves the Number of paces de , 
1044495625 , » I 2-361 57 3-88 p Having the paces of any degree — < 
- RT nn57s 122-467/55 3.80 find how far that ſhall curry a ſhot at a greater de 
2.495 515®, $57259 3-712 ture. Example. - 
$3389 392695 | |13/2-572595-713 oppoſe « peece Quepa that 345 paces at 21. 
1437411602707 5 774(6 13-532 A How may _—_— it a, = 
. : | . 1 u 
15.3606/61/2 22 16/2-37262 3.440 19. degrees Mownture ? Firſt multiply the . 
| 543+ 
163493152 290 2.96863 3347 inſt x1, in the firſt Table, which is 4237,by 
9 | 117 Yo agamiun [1 & again by the Number 
1933790329 5 | [13Þ-963543-253] 51 Multiply that produ _— ——_— 
19/3266,54 3548 193-156(65/3-158 found in the ſecond Table againſt 19.degree 7. ti 
27965.316 24966 O67] ; . And from the Lafi product cut oft 7. 
x03080' 63 - 211-339 67 - 963 is —— - right hand,and the remainder are 
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The Ranges of Spouts or $ quirts compared with the 
Ranges of Bullets ſhot out of Guns. 


Or as much as a Bullet ſpends a greater time in its fall than its riſe, like darts; of 
the deſcent is not ſoſwitt, that it ſhould always haſten in that degree where- 
by in three or four ſeconds, we have found its (wiftne(s to be increaſed, which 

I ſuppoſe to be confirmed from this reaſon, becauſe a bullet deſceuding cannot have (6 
great a power to [mite, as it hath aſcending, ſo that approaching the Earthir is not ſo 
ſwiftly moved, as whenit comes from the mouth of the Gun, tor when the ſwiftne( 
of any thing projetted is equall, it equally ſtrikes, 

Therefore L account Spouts uſeful, (ceing they bring us to the knowlel1g of ſhooting, 
of which otherwiſe we could not judge, by realon of the dillculty of trial which is molt 
eaſily diſcerned in tubes : for becaulc any one may compare ina little 
time what ever ſhot he pleaſes with another, to wit, a middle Range Former Figure, 
with a vertical, or Perpendicular one as to time and height, that this 
may be the better underſtood, in the following tigure let the Cock be A above the 


Horizon A B, and let the altitude of the tube be A 12, whole vertical Squirt is A @;+ 


Experience teacheth us that the length of the middle Squirt A B, is double to the Ver- 
tical A ©. 

But to what height the middle Squirt ranges, whether to D or E, which alſo you 
may underſtand of Bullets ſhot from Guns, there is none hitherto hath obſerved : but 
itis one halt of the vertical @ A, wherefore the point D or E is higher chan it ought 
to be, and whatever is ſaid by the ingenious, may be corre&ed by {pouts. 

There are other things alſothat want inquiry into 3 for example, how it can come 
to paſs, that a bullet ſhot our of the mouth of a Gua from O to P comes right on, 
when in that time it flying along the line O P a hundred fathoms ought to tall to- 
wards the center of the Earth 12 foot, if the horizontal motion of athing violently 
proje&ed hinders not its natural motion, as many imagine in a vacuity vr place 
that does not impede. 

For although that can partly be explained by the diverſity of the lines, which is 
found in Guns, to wit the line RX Y, which follows the outlide of the Gun, and that 
which they call Linea anime S Z, which paſſes thorough the axis of the hollow M N 
to the aforeſaid fide, is 12 no wiſe parallel : becauſe, to wit, the bullet K or H 
levelling at L may aſcend to the fide line I L, or the point S paſſing toZ may aſcend to 
the point X of the fide line R Y : yet another thing isto be added, when what is afore- 
ſaid 1s not true, when the eye of the ſhooter takes not aim by the line I Lor R X but 
by the line M N or SX: for then the bullet K does not deſcend fo much, as it would if 
itwereleft to it felt in the air. 

Add, that the water out of the Cock fitted to the Horizontal Squirt doth not de- 
ſcend (ſo much, as it would if left to it (elf 3 for it is manifeſt by Experience, that the 
Horizontal Squirt of 3o foot, which continues two ſeconds, deſcends not ſo much as 
eight foot, when according to the law of bodies of equal weight, it ſhould be 48, of 
at leaſt by reaſon of the reitftance of the air-breaking the water it ought to detcend 
30 foot. 
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The Ranges of Spouts or Squirts compared with the 
Ranges of Bullets ſhot out of Guns. 
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Therefore 1 account Spouts uſeful, (ceing they bring us to the knowle1g of ſhooting, i) 
of which otherwiſe we could not judge, by reaſon of the dilficulty of trial which is mot "| 
eaſily diſcerned in tubes : for becaulc any one may compare ina little "lh! 
time what ever ſhot he pleaſcs with another, to wit, a middle Range Former Figure. ſl 
with a vertical, or Perpendicular one as to time and height, that this ht 
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But to what height the middle Squirt ranges, whether to D or E, which alſo you Wand! 
may underſtand of Bullets ſhot from Guns, there is none hitherto hath obſerved : but 
itis one halt of the vertical @ A, wherefore the point D or E is higher than it ought 
to be, and whateveris ſaid by the ingenious, may be corrected by ſpouts. 

There are other things alſothat want inquiry into 3 for example, how it can come 
to paſs, that a bullet ſhot out of the mouth of a Gun from O to P comes right on, 
when in that time it flying along the line O P a hundred fatioms ought to tall to< 
wards the center of the Earth 12 foot, if the horizontal motion of athing violently 
projeQed hinders not its natural motion, as many imagine in a vacuity ur place 
that does not impede. 

For although that can partly be explained by the diverſity of the lines, which is 
found in Guns, to wit the line RX Y, which follows the outfide of the Gun, and that 
which they call Linea anime S Z, which paſſes thorough the axis of the hollow M N 
to the aforeſaid fide, is 12 no wiſe parallel : becauſe, to wit, the bullet K or H 
levelling at L may aſcend to the fide line I L, or the point S paſſing toZ may aſcend to 
the point X of the fide line R Y : yet another thing is to be added, when what is afore- 
ſaid 1s not true, when the eye of the ſhooter takes not aim by the line I Lor R X but 
by the line M N or Sx: for then the bullet K does not deſcend fo much, as it would if 
itwereleft to it felt in the air. 

Add, that the water out of the Cock fitted to the Horizontal Squirt doth not de- 
ſcend ſo much, as it would if left to it ſelf 3 for it is manifelt by Experience, that the 
Horizontal Squirt of 3o foot, which continues two ſeconds, deſcends not ſo much as 
eight foot, when according to the law of bodies of equal weight, it ſhould be 48, ot 
at leaſt by reaſon of the reitftance of the air-breaking the watcr it ought to deicend 
30 foot. 
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To the Honourable, &c. 


D' FRANCIS BANNING KOCK, 
"Knight of the Order of S. Michel, 


Lord of Purmerlandt, and Ilpendam, &c. 
CORNELIUS BICKER 


Lord of SWIETEN, &Cc. 


JOHN HUYDEKOOPER, 
Knight, Lord of 9Maerſeveen, &c. 
D* NICHOLAS T ULP: 

RULING I 
BURGAMASTERS 


Of the City of 


AMSTERDAM. 


AS ALSO 
To the Honourable Lox Þ s, 


' CORNELIUS DE GRAFF, 
Lok Þ of Zuydt-Polsbroeck , &Cc. 


NICHOLAS CORVER, 


Treaſurers and old Burgamaſters of the ſaid City. 


AND 


” ANTHONY OETGENS 


VAN WAVEREN Knight, Lord of Waveren, &c. 


rg FE £34426 _. 


Dr, GERARD 


'4; : 


D' GERARD SCHAEP, 
Lord of Koerte-hoef, &c. 


D*' CORNELIUS WITSEN, 


JOHN VAN DE POLL 
Old Burgamaſters, 


My LokDps, > | 
TEN 3 A little Ta whuch 1 
OP aEANzZ humbl reſent to your 
S DS 1 gens be hes 
7/0; bly accepted as a pledge of 
SMF* my grateful Acknowledge- 
= ments, and may beget in 
© your Lord(hips a firm belief 
thatmy real intentions are to employ my beſt 
endeavours in the diſcharge of that Truſt your 
Lordſhips have repoſed in me, I have obtained 
the utmoſt of my deſires ; beſeeching your 
Lordſhips to conſider more the matter therein 
contained (which the greateſt and wiſeſt of men 
inall ages have eſteemed as one of the moſt no- 
ble Sciences, and the moſt neceſſary for the ſet- 
tlement and preſervation of a flouriſhing Com- 
monwealth ) then the rough and unpoliſhed 
ſtile of the W riter, remembring that Souldiers 
and perſons of my profeſſion (as your Lord- 
ſhips very well know ) ought much rather to 
ponder their Actions, then to ſtudy the need- 
leſs ornament of Words; as likewiſe to reſt aſ- 
ſured , thatthe continuation of your Lordſhips 
afteCtion 


affeftion towards me, will not onely encourage 
me to a-ſtedfaſt and unwearied perſeverance 
in my zeal for your Service, but likewiſe 
to proceed to ſome other undertakings of the 
likenature, for the good and benefit of your | 
City, and of the whole Commonwealth, ll 
And ſo I remain, 


————— — 
- 


'. - My Honourable, &c. | Ml 


.w4 


Tonr Lordſhips moſt devored Servant, Wl 
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THE 


AUTHOR 


©0|T HE 


E ADE Ft 


fates N#e year of our Lord 1639. (being the Fif- 
Hs tenth of my age) having 4 great inclination to 

| the Wars, and my Genius leading me principal- 
INIMFLE ly to the ſtuties of Fortification , Artillery, 
RES Firc-works, Mines, and the like ; I was firit of 
all entertained in the fervice of the States, where I continued 
about four years ; during which time 1 obſerved with great dili- 
gence the Manners and Cuſtoms uſed in theſe Countries » as well 
'in the buſineſs of Encamping and Retrenching , as in Erefting 
© their Fortifications. But hearing very much of the French and 
other Nations, for their marvellous Addreſs and Dcxterity in all 
Warlike Affairs» I was extreamly defirous to be better acquainted 
with their ways, as promifing my ſelf to ſee wonders done by 
them : Wherefore 1 went with a Regiment of Walloons from 
Maſtricht to France, in quality of a Lieutenant ; which Regi- 
ment was joyned to the Army of the Duke d' Enguin ( who was 
then General of the French) and ſo they kept together till the 
Battel of Frybourg in Briſgow, 1644. where the ſaid Regiment 
was wholly routed, and I with many other miſerable Wretches 
ſhared together in our Misfortune ; however with that Army we 
reduced the Palatinat by the Rhyne, Frankendal onely excepted. 
Being fince returned into France, Thad the advantage of ſeeing 
there many places well Fortified, as alſo in Burgundy, Lorraine, 
and Germany, and did examine very curiou!y their Principles 
of War, together with the various Methods of Fortifying, attac- 
quing> defending, and embattailing their Armies, which often bap- 
pened between the French and Germane, againſt the Imperial- 
iſts and Bavarians , to which we were not altogether ſtrangers. 
Thus having ſeen whatever I thought neceſſary in thoſe Coun- 
tries, 1 aſiiſted at the Battel of Nortlingen , in and near the 
Village of Alderheym 1645. where the Duke 4 Enguin was Ge- 
neral of the French , V. C. Tureyn of the Waymarians, and 
Merci of the Bavarians, which laſt was ſlain in the Fight. After 
this, having aſiiſted in the Battel of Herbrauſen near Mariedal, 
I re- 


T reſolved to ſeek my fortune in ſome other Countrey, to ſte what 
was there to be done, the French and German Cuſtoms and War- 


like prattices being ſuſficiently known to me already. Conſequently - 


in the year 1646. hearing that the Turks had invaded Candi, 
and declared War agaiiſt the Venetians, I had great inclinations 
to follow that War, (beſides the curioſity I had to ſee thoſe Coun- 
tries) as being againſt the moſt inveterate and irreconcileable 
enemy of Chriſtendom. Whereupon I left the German Camp 
( for I was then come from the French to the Waymarians ) 
Where I had ſerved for the, ſpace of three years » in divers em- 
ployments and endured many hard and tedious Marches -hagarded 
my ſelf often in bloudy Battels and famous Rencounters, with the 
loſs of moſt of my Comrades and fellow-Souldiers, who were either 
ſlain in fight, or otherwiſe lo$t their lives in the Seryice. From 
thence I firft ſteered my courſe to Helvetiaz and being arrived at 
Zurich, I met with the Venetian Ambaſſadour, and other Ger- 
man Officers, with whom I made an agreement to leyy German 
Souldiers, and to lead them over the Alps into Italy (Bergamo in 
Lombardy being the place appointed for our Rendexvoux) where 
having been a whilezand obſerved the moſt eminent Fortifications 
on the Continent,we got Letters to go to Venice, from whence ſome 
of us were ſent for Candia, others for Cortu, and I with ſome 
German Forces for Dalmatiawhich was already invaded and ta- 
ken by the T urks of Bolna, Macedonia, and the Grecians, who 
made great preparations to aſſault the Strong-Holds in thoſe 
parts. Here, by the intreaty of Foſcolo the Venetian Ambaſſador, 
I took upon me the employment of Engineer , and had many ſtrange 
Adventurestoo numerous to be here recited. About five years after 
Lunardo Foſcolozthen General in Dalmatia, was choſen Gener al- 
iſimo in Candia, who defired me to accompany him thither. Bus 
when we came to Venice his journey was retarded, and I employed 
my time in curing ſome Diſtempers I had gotten in the Wars, in 
the Paduan Baths; and afterwards returned to Venice, where I 
found the General, having got leave from the Senate; reſobved to 
continue that ſummer at Venice. Whereupon being defirous to vifit 
my friends and relations in my native Countrey, I took my leave, 


and went for Germany, and by the way had an opportunity of 


ſeeing ſome Fortifications of the Duke of Bavaria,and ſome others» 
which before I might not»becauſe I ſerved their enemies. Being in 
the Low-Countreys, I had an oppor tunity of offering my ſervice t0 
my Lords the Burgamaſters of Amſterdamsin whoſe ſervice I am 
at preſent employed, and hopes as occaſion ſhall offer ,I ſhall be able jo 
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to improve my talent, as to bring t0 light that which may be for the 
advantage of this great City,and the whole Countrey. In the mean 
time 1 ſhall begin with this ſmall Treatiſe the Subje& whereof u 
the dofrine of Fortifications;not that I intend to diſcourſe of the 
firſt Rudiments » but onely to manife$t unto thoſe who underStand 
this Science, the weakneſs of Modern Fortifications, and how the 
defetts may be ſupplied» and the Works made incomparably ſtrong- 
er>4s well the Royal Fortreſſes,as the Outworks,and all thy with as 
ſmall coſt-as ordinarily other Works are eretted. Which expedients 
are no Chimeras or idle Fancies, but ſuch as have ben ſufficiently 
diſputed of and througbly examined. For I have made it my by- 
ſneſs to obſerve very ſtriftly the proper funttion of each ditin& 
part of a Fortificationand that not in a Cloſet2but abroad, and in 
the Field > together with the manifold ways of improving them ; 
and hve diſcourſed aud debated the ſame with the mot excellent 
Engineers of this our age. 1 do not mean with ſuch who attacque 
Cities by a fire-fide or in a chimney-corner, but with ſuch who have 
been trained up among the Canons and Muskets : wor do I mean 
with our ordinary Mathematicians, who think that Wars, and all 
affairs of this world ought to be regulated unchangeably after 
their rules. Neither do I hereby in any wiſe deſpiſe or undervalue 
Mathematical Learning ; for on the contrary» 1 lay that for my 
foundation and groundwork» having for my own particular ſtudied 
it with great affetion and delight. Bus becauſe I have found by 
experience» that the Principles of War are not always limited ts 
Mathematical Rules » therefore I do not begin thu Treatiſe with 
Demonſtr ations:but declare my opinion to the lovers of thu kind of 
learning as plainly and as briefly as 1 can;uot thinking it neceſſary 
to ſbew how to ere a Fortification, but onely to point at ſome pe- 
weral Amendments, which will, I doubt not, be very grateful to all 
ingenious Students. And in caſe there be any thing found which 
they cannot approve of > they will highly oblige me whenever they 
pleaſe to declare the ſame, and to propound expedients for the re- 
forming of whatever i« amiſ. But foraſuouch as I do not doubt but 
thas thi little Treatiſe will find acceptance, ſball God willing com- 
municate unto the world my particular refle&ions and obſervati- 
ons, for Attacquing » Defending » Artillery, Mines, Counter- 
Mineswith all other things relating thereto» as likewiſe for the or- 
dering and forming of Battels;all which have been found tobe pra- 
Ficables and of great uſe in the late Wars. 
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THE STRENGTHENING Or 


STRONG-HOLDS: 


INVENTED 


On ſeveral Occaſions, and praCtiſed in the late 
Wars, as well in Holland, as in France, 
Germany, Italy, Dalmatia, Albania, 

And the Neighbouring Countreys ; 


B Y 
HENRY RUSE. 


{ Fter I had throughly conſidered the beſt 
Methods of Fortification practiſed in 
the Countries before mentioned , I 
W found that none of them had made bet- 

$, teruſe of Situations (as tothe Artifici- 
Fx al part ) then the United Provinces. 
dS Foraſmuch as they have not onely very 


contrived ; but there hath been a' neceſſity in theſe Provinces 
(where they have had to deal with ſo potent an Enemy) to 
ule greater caution and circumſ{peQion then elſewhere , and to 
make choice of the beſt Fortifications, and yet with nogreat 
charge, being made of Earth onely, which of all Materials I 
hold to be the beſt for this purpoſe; whereas in other Coun- 
treys, eſpecially in Italy, they are of opinion, that the outſides 
of their Works ought to be altogether of Stone, and afterwards 
cut or pared, which cannot be done without exceſſive charge. 
And yet notwithſtanding all their endeavours, they have not 
been able ſo to contrive their Strong-Holds, but that the beſt of 
them, if acceſlible, are taken in a ſhort time, being hardly te- 
nable for three Moneths, to the aſtoniſhment of the World, as 
examples do abundantly teſtifie. This hath been the cauſe why 

C | many 


2 THE STRENGTHENING 


many Military ArchiteQs have tryed all ways and means to 
ſupply thoſe DeteQs, of which I have ſeen many Conceits, but 
in my judgement altogether impracticable ; which has encou- 
raged me to improve my own Obſervations inall Occurrences, 
and earneſtly to mind each part of the Fortification , of what 
uſe it might be, and whether it were able to perform that, for 
which it was ordained and intended. And having diſcovered 
very many Errors, eſpecially in the Modern Flanques and Out- 
works , I did debate my Obſervations very particulary with 
many Engineers of the greateſt Practice and Renown; bur ne- 
ver met with any whoſe judgement I fo well approved, as that 
of a certain noble Italian, who having had ſeveral Employments, 
as well in Germany and the Low-Countreys, as likewiſe in the 
French Warrs, had carefully improved all opportunities and 
advantages of gaining Knowledge and Experience. With this 
Gentleman I therefore made a particular Acquaintance and 
Friendſhip, and we did mutually communicate and compare 
together ourObſervations,till ſuch time as we had found out,and 
agreed upon ſuch a Method, as ſeemed to us to be of all other 
the ſafeſt,and yet practicable with the leaſt expence ; according 
to which Method , almoſt all conſiderable Fortifications might 
without difficulty be redreſſed. The truth 1s, this Method is 
ſomething near that which ſhall hereafter be diſcourſed of : For 
having look'd yet more narrowly into this matter, and examin'd 
it with greater diligence and curioſity, I did onely (as I found 
cauſe) alter ſomething of that our firſt deſign. I do not here 
undertake to make Acceſſible places impregnable, ſince all that 
ismade by man, may by man be again deſtroyed; for the At- 
tacques being carryed on upona ſure foot, and the Approaches 
being managed with skill and judgement, if in the mean time 
no relicf come, cven the ſtrongeſt places mult at length yield up 
to the Beſiegers. My intention 1s onely ſo to contrive Works, 
that they may reſiſt much longer then ordinarily they do, that ſo 
the Befiegers may be waſted and conſumed, either by il] wea- 
ther or ſome other accidents. (For by lengthening of time, op- 
portunity is given to the Beſieged to get relict; or in the mean 
while to Attaque ſome other places in the Enemies cuſtody, 
and {o to make him quit his deſign;) which will be a ſufficient re- 
compence for the pains and charge, which I conceive to be but 
little more then ordinary , in cafe the Work be managed by an 
experienced Artiſt, as will ſufficiently appear by what hereafter 
tollows, 
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follows. In the mean time [ ſhall propound ſome general Rules 
or Principles of Fortifications, approved and owned by many 
$kiltu] Captains and Engineers, 


The Maxims or general Rules Which are 6bſey- 
vedin the Modern Fortifications. 


1. There ought to be no point of the whole Fortification 
undiſcovered or unflanqued, and that from ſeveral places of 
Detence. 

2. The Lines defending ought to be longer then the Lines 
defended, or atleaſt as long. 

3- A Regular Fortification is very much ſtronger then an Ir- 
regular. 

4. The more Baſtions a Regular place hath, the greater is its 
Strength and Defence. | 

5. A Fortreſs ought to command all places whatſoever round 
about. 

6. Thoſe parts of a Fortreſs which are neareſt to the Center, 
ought to command thole that are more remote. 

7. Thole parts of a Fortification which are at greateſt diſtance 
from the Center , ought always to be Commanded by thole 
that are neareſt the Center. 

8. The Line of Defence Fichante,ought not to be much longer 
then 60 Rods, that being the diſtance ordinarily allowed for the 
Port of a Musket. 

9. The larger the Flanques and Gorges are, the better and 
ſtronger they are , provided the other parts are not prejudiced 
thereby. 

10. Of ſecond Flanques,and Courtine-Flanques, the larger 
1s the better,in caſe ir cauſe no diſproportion in the other parts of 
the Fortification. 

11. As for the Linea Stringens, (or Line of Defence Secant, 
which is continued from the Face to the Courtine) the ſhorter it 
is, the better, if the Flanques be not too much leſſened by it. 

12. That opening of the Angle of a Baſtion is the beit, which 
gives a right length to the Flanque, ſecond Flanque , and 
Gorge. 

13. The Angle of a Baſtion ought not to be lels then 
60 degrees, nor greater then a Right Angle, or go degrees. 

1 4+ The 
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14. The Angle of the Poligone ought not to be leſs then go 
degrees. 

15. The Angle of the Face and Flanque ought to be at leaſt 
150 degrees. 

16. The Angle of the Courtine and Flanque ought to be 
evermore go degrees, ora Right Angle. 

17. The outward Angle of Detence (or Angle Flanquant ) 
cannot well be too Acute. 

18. The inward Angle of Defence ought not to beleſs then 
25 degrees. 

19. The proportion between the Courtine and the Face 
ought to beas 3 to 2, or as 36 to 24. 

20. The Faces ſhould never be longer then the Courtine, 
nor ſhorter then one halt of the Courtine. 

Thele are the Maxims and Rules for the ſtructure of moſt 
of the Modern Fortifications, which I hold to be exceeding 
good and neceſlary , all but the 16th, which ſays, That the 
Angle of the Flanque and Courtine muſt always be a Right 
Angle. As for the reaſon of that Poſition, we ſhall ſee more 
hereafter. ' For I do aſſert the contrary, and ſay, That it ought 
always to exceed go degrees : which Angle is the onely thing 
that makes the difference in the form of my Ground-Lines from 
thoſe nowin ule ; beſides that, I take greater Parts, and other 
Profiles. The truth is, the Flanques are the moſt conſiderable 
parts of a Fortification, and thoſe wherein lies its chiefeſt 
Strength, and therefore the Structure of thoſe is of ſo much the 
greater conſequence. But now the reaſons of thole who would 
have the Flanque evermore perpendicular to the Courtine, are 
theſe that follow, v1. 

Becauſe all Shots coming from thence flie parallel to the 
Courtine; and that by night all parts of the Courtine may be 
better defended ; and that when it is very dark , the Souldiers 
holding their Muſquets1n a right Angle to their Breaſts, muſt 
needs hinder the Enemy from approaching the Courtine, as may 
be ſecnin Fig. 1. | 

Theſe reaſons being well ſcann'd and examin'd, appear fo 
weak, that they are (carce worth the anſwering ; nevertheleſs 
I ſhall briefly refute them. The firſt reaſon 1s, becaule the 
Shots flie all paralle] with the Courtine : whereupon I ſay, 
whether the Flanque be perpendicular to the Courtine or no, 


the Shots may for all that flie parallel with the Courtine ; for 
the 
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the Souldiers know not how to make a Right Angle in ſetting 
their Muſquets. I do alſo affirm, That onely one Muſqueteer 
can with one Shot clear the whole Courtine at once, and all the 
reſt muſt incline to it; fot if they do flie parallel, then thoſe 
who give theAſſaults muſt have Wings likewiſe, that ſo they may 
be ſhot in the Air , in caſe thoſe within are to defend the up> 
per part of the Wall, or elſe the Shots muſt flie onely the height 
of four or five foot above the Horizon ( as out of the Fautle: 
bray) that ſo they may keep parallel to the Horizon; whiere: 
as contrariwiſe, the Flanquies in theſe Fortifications are eighteeri 
or twenty foot high, and all Shots go downwards, and theres 
fore hit the Horizon in one place onely. The principal duty 
of a Muſqueteer is, that by night-tirhe he turn himſelt with his 
Muſquet towards tlie place where he heareth a noiſe, or ſeeth 
fire,or ſomething elſe;ts which neither the Perpendicularity not 
the Obliquity of Flanques can give any advantage, or become 
the leaſt hindrance. And theſe parallel-ſhots are onely Imagi- 
nary, found out upon the Ground-Lines, which inthe Profile 
come far otherwiſe, as Fig. 1. Num. t. ſheweth. The Muſquee- 
teer 4 ſtanding upon the Flanque, which is Perpendicular. to 
the Courtine; cleareth the upper part of it: in caſe the Muſ 
quetteer B do the ſattie, and Shooteth parallel with A; but 
then his Bullet flieth ſo far from the Wall , as he himſelf 
ſtandeth off from his fellow ; and ſo likewiſe all the reſt that 
ſtand along in the ſame Line. Whence it followeth, That 
thoſe who aſſault, muſt be upon the Wing, or in the Ayr, 
or elſe are not to be hit by theſe acalich Woes: but let the 
others without the Point A, as C, D, 8c. not Shoot paral- 
lel with A, then their Shots cannot hit either the Courtine 
of Moat, or Bridge, but in one place onely ; which in an 
Oblique Flanque of an equal height, will be the-ſame. - Now 
as for my Flanques, I otder them after another Method; 
and therefore they are of far greater Advantage then the 
former, or any other thiat were ever yet in uſe, which any 
Artiſt may eafily conceive, when he vieweth onely the Fi- 
gure, although no Explanation or Animadyerfion were made 
upon it, in caſe he will but declare his judgement without 
partiality , according to tight reaſon; and the praftice of 
War. 

The Flanques or Defending-Lines are the chiefeſt part of the 
Fortification, and ought therefore to be conſidered in the firſt 
D places 
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. They have been altered ſeveral times already, but never 
with any advantage comparable to what is obtained by theſe; 
which advantage is diſtributed and has an influence upon all the 
parts of the Fortification, The Flanques with Caſematts ace 
odious in the United Provinces, becauſe their Orifons could not 
ſtand, unleſs they wereWalled up with Stone, which is too charge- 
able ; as likewiſe by their Cutring and Retiring of the Flanques 
mounted with Canon , the entrance of the Bulworks came to 
be too little, which in my Work is otherwiſe. Thoſe who 
view my Bulworks, and do not underſtand the Profiles, 
may alſo imagine, that they are made with Caſematts ; but it is 
very far from that, and there is ſomething elſe in it, which 
hereafter (hall be ſufficiently declared and explained : onely let 
no man flatter himſelf with an opinion , that foraſmuch as ſo 
many brave Captains and Engineers have employed the beſt 
of their underſtandings and endeavours to arrive at the urmoſk 
perfeRtion of this Azt of Foxrtification, it cannot be, buc 
that they have attained unto it : Whereas in the late Wars 
it hath been obſerved, and is daily ſeen, that the beſt Fortrel- 
ſes, made after the manner aforelaid, can ſcarcereſiſt o:much 
as two Moneths; and it is altogether needleſs to produce Ex- 
amples of that which ſo many Hiftorics do atteſt. 

. m_— all thi, - are to _ that the braveft Captains 

| Engineers is Age knew very well the imperfeQion 
of the Modern Fla wy and therefore they have made it 
their buſineſs to think of it, and the truth is, many, have con- 
ferred with me about it; but I did not find the Inventions 
prapounded by them, practicable in all places : and- in this 
Countrey it hath not been minded , becauſe the Spaniſh did 
ſeldom or never Attacque any place of conſequence with an 
induftriqus force; but being Beſieged in any of their own 
places, did eafily Surrender it, without troubling themſelves 
much with the ledge of Engineerſhip. But I ſhall leave 
this. SubjeQ, and come to my purpoſe, which isnot to teacti 
the Grounds. or firſt Rudiments of Fortification, bus onely 
to InftruQt the Ingenious Lovers of that Art, how to reform 
thoſe errors which in theſe late furious and induſtrious Wars 
have been rightly diſcovered in the Modern Fortifications. [ 
ſtile them furious and induſtrious, becauſe no Hiſtory gives a 
relation of any War that was carried on with greater fury , or 
of any Citics that were taken with greater induſtry. 


In 
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In the ſequel of this Diſcourſe, I ſhall manifeſt the Er- 
rours of Modern Fortification, and in order therenneo, 1 
ſhall begin firſt from the Ground-Lines, and propound 4a 
part of a Regular Fortreſs of Eleven Bulworks, according to the 
practice of Fryday and other Modern Mathematicians, whoſe 
Method I eſteem to be much better then thoſe of former 
Ages. But before I proceed, the Encemics of Strong-Holds 
ought in the firſt place tos be known, which are Sappes; 
Spades, Pikes, Canon, Mines, and Muſquets, managed by 
Souldiers, and Commanded by skilfull Captains and Engi- 
neers : And foraſmuch as the very ſame things are to be 
made ufe of for Defence, it is neceſſary that the Fottreffes, 
to the end they may be convenient for uſe, ſhould be pre- 

ed for it long before. Now this cannot be pradtiſed in 
fenal Works, where after the ſpringing of one Mi 
all is loſt. Ir is alſo neceflary, that the Works ſtiould out- 
wardly be defended, as well with Canon as with Muſquets; 
by a greater number of men, and from more places of De+ 
fence, then can be done by the Enemy _— i8 his 
Attacques; And herein confifteth the vertue of a Fortification : 
For if the Enemy do find place to make a Battery of ſix 
or cight Pieces, to break the Flanques 3 we ought to have 
a commodious phce to plant Twenty eight or Thirty pieces 
in Contra-Battery, which will ſoon ruine the Enemies Bat- 
tery, being greater in number, and ftanding already in ad- 
vantagious places ; whereas the Enemy mult firſt raiſe his 
Battery under the danger of thoſe Canon-ſhots. All which 
being premiſed and well confidered, let us now inquire whe- 
ther our Modern Fortrefſes have this conveniency ; and if 
not , where the difference lies. For example, fee Fig. 2. 
Num. 2. which is part of a Work of eleven Baſtions, 'and For- 
tified after the beſt Modern Method and PraQice, ( being 
Fryday's ſecond Way) and according to the meafure of theie 
following Lines, | 
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A B Polygone exterior 78. 13] 

F G Polygone interior 64.93 

F E Demy-Gorge—————14. 19 

AG Capital-Line ———24- 40 

A C Face ————24. 00 > Long, 
C D Flanque — ——I1.91 

D E Courtine ————36. 00 

AE Line of Defence Fichante-61. 68 | 

A H Line of Defence Secant-—48. 85 


Theſe Lines have indeed a mutual proportion ; but let us 
now ſce, what is the office of each of them reſpeQively. It 
1s evident, that in caſe this Place were to be Attacqued, it muſt 
be done either by the Faces, or by A C. or BI. or by ſome other 

lace at pleaſure; for the Courtine DE. cannot be aſſaulted, 
but by breaking in between the two Bulworks, which are as 
two ſtfong Caſtles, which would be too difficult an Enterprile. 
Therefore it is taken for granted , that the Face is the weakeſt 
part of the Fortification , being moſt expoſed to the Enemy; 
and therefore the more Defence it hath, the ſtronger it is. In 
this Work the Face is Twenty four Rods, and the Lines that 
muſt defend this Face, being the Flanque and Second-flanque, 
are the Flanque 11.91. 2) and the Second-flanque 14. r9. ©) 
to be underſtood upon the Ground-Lines, which are yet ſome- 
thing diminiſhed, when the Wall is raiſed, by reaſon of its ſloop- 
ing. Suppoſe now,that the bringing over of a Gallery ſhould be 
hindered by the Canon where the Moat is full of water, ( for 
where it is dry, they go to work after another manner ) ſecing it 
cannot be done by Muſquets onely. If therefore T plant Canon 
along the whole Flanque D C. becauſe every Piece ought to be 
diſtant from th'other Twenty foot{(for every Merlon ought to be 
at leaſt ſothick) there may be placed Six Pieces, it being in all 
One hundred and nineteen footlong. It is my opinion, That up- 
on the ſecondFlanque the Canon cannot be lodged convenient- 
ly, by reaſon of the obliquity of the MuzzeF-gates, and the 
little Earth, which the Merlons (this is the Maſs of earth that is 
left between two Gun-holes) have about their ends : For if a 
Canon-bullet ſhould come againſt them, it ſtops the Holes, and 
ruines the Parapetts,ſo that in a ſhort time the Canon upon this 


Line are left naked and uſeleſs: but if they were there placed, et 
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us ſuppoſe there might ſtand four ; however this place is better 
for the Muſqueteers. And thus upon thele Defending Lines 
of the great Wall , I find place for Ten Pieces of Canon, 
which are all of an equal height, and are diſcovered from 
the whole Field that lieth over againſt them ; and the Enemy 
may Plant againſt them as many Pieces as he pleaſeth, to Dil- 
mount them, which hath been always done in theſe late At- 
taques, before ever they came to the Moat ; and after they 
were paſt the Counter-ſcarp, they met with no more ſtops, but 
now and then a Shot by ſtealth coming either out of the Fauſle- 
bray, or from ſome part of the Wall : And therefore the Gal- 
leries were brought over with ſurety , becauſe it was not poſli- 
bleto make any further reſiſtance ; and it is now come to this, 
that a place is look't upon in a manner loſt, after the Counter- 
ſcarp is once gained. What ſignifie then all the charges and 
expences of ſo feeble and ſo weak a Work? ſince it hinders 
not, but that the Enemy with ſmall pains may paſs the Moats, 
and undermine the Bulworks; which Mines the Enemy , by 
reaſon of thi ill contrivance of the Modern Fauſle-brays, can 
make where he pleaſeth, after he hath got over the Moat ; and 
by reaſon of the thickneſs of the Wall, the Mines can hardly 
be prevented before they do Execution ; ( as I ſhall make good 
hereafter.) After which, the Bulwork inwardly is unfit to cut 
out ſufficient Retrenchments, becauſe it is too little, and cloſeth 
too narrowly behind , or elſe it muſt be performed with great 
labour and charges, and more ſlowly then can be pertnitted ; 
for all things ought then to be done with great expedition : 
And if the Cut be made about the Gorge, - the Front 
grows too little, beſides that no juſt form can be given unto it; 
with many other inconveniencies, too long tobe here re- 
hearſed, &c. | 

The Modern Engineers refer themſelves much to the ſtrength 
of their Out-works, whereof ſome nevertheleſs are very Mur- 
thering-Holes, more troubleſome then uſeful ; as T ſhall prove in 
due time : but for the preſent ſhall onely ſhew, how the faults 
of Modern Fortifications may be ReQified according to my 
Method. 

It is notorious to every one, who underſtands Fortifications, 
according to the Maxims above-mentioned, that the longer the 
Defending Lines are, the better they are; and that according 
to Axiome g. the longer Flanques and Gorges, are much the 
ſtronger 3 
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ſtronger; always provided, they may be made without preju- 
dice to other parts, or that they be weakened thereby : As allo, 
that the great Bulworks are better then the little ones, becauſe 
Retrenchments and Counter-mines may be made within them ; 
and becauſe more Pieces of Canon and Muſqueteers may be 
placed there, for the defence of the next Bulwork ; and becauſe 
It is fitter for all other Warlike ations. It is alſo notorious, 
that the longeſt Polygones and Regular Fortreſles contain moſt 

' room, and therefore ought to be preferred before the ſhorter, 
in caſe the Lines of Defence in the Fortification do not exceed 
the reach of a Muſquet, that is, 60 or 70 Rods; for after this 
manner more ſpace is included with fewer Bulworks, and there- 
fore with leſs charges. The other Maxims are allo very ſtriQ- 
ly obſerved in my Fortifications. 

Now to obtain all theſe Advantages, I deſcribe in Fig. 2. 
Num. 2. the Ground-Lines of part of an Eleven-angled Work, 
according to Fryday, as alſo part of an Elever-angled Work, 
according to my own praice, both of them Fortified after our 
ſecond Methods of Fortifying. Which 1s the moſt commodi- 
ous, and the fitteſt for Cities of an ordinary extent : but to For- 
tife very great Towns, it will be better to make uſe of the 
third Method. I ſhall therefore ſhew firſt the difference of 
Lines in our two Methods, and afterwards the manner of apply- 
ing the whole Work unto practice. See Num.2. Fig.2. 


Fortified after Fryday's ſecond Method, ſecond Aethod, in a Figure of Ele 


The Length of Lines in an Eleven-angled - y Length of Lines, according to my 
ven Angles, 


AB Exterior Polygone 78.13] [4 B— ——g0. CO 
F G Interior Polygone——— 64. 3g | F G—— 74.03 
- » ThelittleSemi-diameter-114.26! | +++ ————131.36 
F E The Gorge——- 14-19] |F E-———24.00 
AG The Capital-Line 24-40 | | 4 G— -—28.32 
AC The Fce—————— 4.0044 C————— 27.69 
C D The Flanque or Shoulder-11.91| |[C D————— 16.00 
DE The Courtine—-———36.00| | D E—— -27.00 
AE Line of Defence Fichante-61.68| j 4 E—— —— — 64.50 
AH Line of Defence Secant—48.85 | | 4 H——————$4.00 
E H Second Flanque— 14.191 1B H—— 12. OO 


Here the difference of Lines is clearly ſeen; and that my Figure 
of eleven Angles containeth in the Circuit of its exterior Poly- 
gones, 
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gones, 130. 57 (2) more than that of Fryday's; for his eleven 
Polygones are 859. 43 (2) in length, and my eleven ggo (0), 
and my Line of Defence is no more than 2. 72 (2) longer than 
his, which is little or no difference ; my Flanques, Gorges, and 
conſequently whole Bulworks are much larger, and more con- 
venient, My Bulworks-Angle, (or Angle Flanqued) is equal 
to his; as alſo the Angle of the Polygone, and the Angle of 
the Tenaille , and the Faces are as long as the Courtines. My 
Flanques defend the next Bulworks, Faces and Moats, at right 
Angles : So that all parts do mutually defend themſelves with 
great conveniencie, Here it is to be obſerved, That I doin- 
clude very near as much ſpace with nine of my Bulworks, as Fry- 
day doth with eleven of his, keeping very near the ſame Line of 
Defence ; which eaſeth the Charges very conſiderably, beſides 
the great Symetry of the Work. And this is all that con- 
cerns the Ground-Lines ; the vertue of this Work will be ſeen 
by that which follows. I ſhall proceed now to the Structure of 
theſe Fortifications, and how the proportions of Lines are to be 
found. I doubt not, but there be many Theorici , which 
underſtand the uſe of Fortifications no otherwiſe than upon 
the Paper, who will imagine, that this Work cannot be 
good, ſecing the Flanques do not (according to the profound 
Error before mentioned ) ſtand Perpendicular to the Cour- 
tines; not conſidering what ſtrength the Bulworks have by 
this Obliquity, not onely thole that are next, but alſo thoſe 
that are fituated on the other fide. For hereby the Bulworks 
gain at the entrance upon each Gorge, the length D I, be- 
ing 8 (0) twice, which is 16 Rods gained upon both the Gor- 
es, fo that the entrance of the Bulwork cometh to be 48 
ods. This. aftordeth place enough to Lodge upon the 
Flanques the ſuppoſed Artillery and Souldiers, which I eſteem 
neceſlary. It affordeth alſo room for the making of Re- 
trenchments, and the Flanques come to be much longer af- 
ter this manner, as is proved by the 47 of the firſt of Ex- 
clid. It maketh alſo the great Line of Defence to keep its 
due meaſure, not ſurpaſſing the length of 64 (>), which is 
the true reach of a Muſquet. Although my Polygones be 
conſiderably longer, yet the Lines of Defence are not ſenfi- 
bly longer than thoſe of Fryday's, and others. I am alſo 
of opinion, That the Modern Flanques are more for an imagi- 
nary 
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nary beauty, than to make good the Defence, which notwith- ; 
ſtanding is the main end for which they are made, and wherein 
confiſteth the ſtrength of Fortreſles. 


The Calculation of my great Fortifications, con- 
fiſting in the little, mean, and great Royal. 


O do this, I ſtate firſt my exterior Polygones, after which 

I regulate the proportions of the whole Work. For the 
exterior Polygone of the /ittle Royal, I take 80 (0), for that of 
mean Royal go (0), and for the exterior Polygone of the great 
Royal 100 (©) ; and I follow the ſame proportions in the Cal- 
culating of my Lines, which Fryday hath, that is, making the 
Courtine to the Face, as 36 to 24, oras 3 to 2; but the diffe- 
rence is, that I take my parts greater, and redrels them, after 
the firſt Poſition 1s done. This Calculation is done onely by 
the Rule of Three, thus: Admit there 1s a place to be Fortified 
with a Regular Forrtification of four, five, ſix, or more Angles, 
and that after the firſt, ſecond, or third of my Methods ; I take 
then the Lines of ſuch a Polygone, as the Fortreſs ſhould be, 
that I intend to make, out of Fryday's Tables. For example, I 
would makea Square after my firſt Method; I take then out of 
the Tables the length of the Lines; as 24. (6) for the Faces; 
36 the Courtines 3 tor the Gorges 9g. 23 (2); forthe Capital 
19.73 ©); forthe Flanque 7.74 ) ; and o for all the Lines: 
theſe LinesI lay before me, and fay, by the Rule of Three, If 
the exterior Polygone of a Square of Fryday's, being $2.36 (2), 

iveth me the Courtine 36 (0), what does my exterior Polygone 
of 80 (5) after the firſt Method in the great Royal, give me for 
my Courtine? and the anſwer is, 34. 97 (-). 


Item, the exterior Polygone giveth | What giveth the Polygone 
for the Face, according to Fry- | of 90 (9 ?— Anſwer. Ic 


day, 82. 36 )——24 ©: giveth 23./51 (2) 


And 
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And ſo obſerving the ſame Rule for a Square, whoſe exterior 
Polygone is 80 Rods (as in the Figure of Numb. 1.) there will 
ariſe the following proportions of the Lines, viz. 


HG The Courtine —34. 97 Cc) 
A I The Face —.31) 
C H The Gorge— ————— 8.96 (2) 
C A The Captal-Line————————19. 16) 
H I The Flanque — —_ 7.52 (2) 
H L The ſecond Flanque——————— <6. 77 C2) 
C D The interior Polygpone——2—— 49 2. 88 (2) 
H B Thegreat Line of Deftence———59g. 05 (2) 
D M Thelittle Semi-diameter————— 3g. 37 C) 
N. B. 


He who is diſpoſed to Calculate, or who has not theſe Ta- 
blesat hand, he may find out himſelf, by Calculation, the chief 
Angles of every Figure, and afterwards by the Tables of Sines, 
or Trigonometry, the length of the Lines, &c. | 

Theſe Lines and others that may be required, being found 
by the foregoing Rules, I delineated the Figure (whether it be 
a Fortreſs of five, ten, eleven or more Angles) according to 
Art, as here in the Figure Numb. 1. the Square, which I hold to 
be the firſt Figure capable of being Fortified. This being 
drawn according to the Modern Practice, I redreſs the Ground- 
Lines according to my Method, very eaſily thus: I lengthen 
the Faces at pleaſure , as here AI, NC, of which I N, is the 
Line of Defence Secant. Upon this C A, I let fall a Perpendi- 
cular-line, touching the extremity of the Face B K, in K, 
andlI take the Line F K, for the Flanque ; and thus I do round 


about the whole Fortification z and this from a Square, to a Fi- , 


gure of twelve fides zncluſrye. In ſuch Fortrefles, as have more 
than twelve Polygones, I keep always the ſame Courtines. 
And {ſo the form of a Square with its Ground-Lines is ſuffici- 
ently ſeen in Numb, x. and the Structure of it ſhewed before. 
From this alteration ariſe theſe Advantages; Firſt, That the 
Gorges are lengthened by F G, and HE, and therefore the 
Bulworks at rheir entrance become wider and fitter for Re- 
trenchments, and the uſe of neceflary Artillery; as may be 
ſeen in the Profile of the Flanques. But the Gorges remain- 
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ing at the length of D G, the ſaid Artillery cannot be duly 
Lodged. 'This lengthening of the Gorges maketh alſo the 
Flanques E I, F K, longer than the former Flanques K G, and 
IH, were: This Obliquity of Flanques cauleth alſo the Fa- 
ces AI, and K B, together with the Moats lying before them, 
to be Defended at Right-angles, and that the Lines of Defence 
F A, and E B, become ſhorter. And laſtly, This manner of 
StruQure giveth ſufficient room for the Cutting or Retiring of 
the Flanques. And concerning the Angle-flanqued, or Angle 
of the Bulwork , which in a Square is 60 degrees ; he who de- 
fires to have it greater, let him draw a Line from the Point, 
where the Flanque and Courtine meet together, by the ex- 
tremity of the oppoſite Flanque ; as by 5 to Q, which is the 
LineD 5 0, and fo at th'other fide. Thus the Faces become 
ſomething ſhorter, and the Angle ſomething greater, accord- 
ing to the 21 ofthe firſt of Euclid, But the Second Flanque 
1sloſt, which in a Square ſignifieth bur little. And this in my 
opinion, is ſufficient as to the alteration of the rround-Lines, 
and the finding of them ; and the more Bulworks in any Fi 

keep their juſt diſtance,the more conſiderable will be the advan- 
tage gained by their Alteration. $ 


Of the Fauſſe-bray. 


He Modern Engineers draw the Fauſle-bray parallel, 
round about the foot of the Wall, at ſuch a diſtance, 

that between the Parapet of the Fauſle-bray and the Wall is 
left a hidden way of between 15 and 25 Foot. This Parapet 
1s made to defend the Moat, when the Enemy 1s paſled the 
Counter-ſcarp, and intendeth to carry over the Gallery. I 
make allo Fauſſe-brays, but after another manner than the 
Modern, viz. thus: I draw a Parallel-Line with the Flanques, 
as in Numb. 1. X W, parallel with the Flanque 6 V, at the di- 
ſtance of five Rods; 1o that the place may be capable to hold 


Canon; afterwards I lengthen the Faces of the Bulwork, as BY, 


till they cut the parallel X, I; this done, I draw a parallel 
with the Courtine, at the diſtance of 2 or 4 (>), as X T; fo 
that the LinesV, W, X,T, 2,3, make the Fauſſe-bray ; and this 
I doround about the Fortreſs, onely before the Flanque and 
Courtine, and not before the Faces. The reaſons hereof are 


theſe; 


—_ 


Or STtRoxG-HorLDs, I5 
theſe: Firſt, It is found by experience, that the Fauſle-brays 


are more hurtful than advantagious before the Faces; becauſe 
they are not of lervice, betore the Enemy cometh to Lodge up- 
on the Eſplanade or Parapet of the hidden way, and then they 
are to oppole him , which they cannot poſſibly do: And this {o 
much the leſs, becauſe the Enemy may plant his Canon there 
for the Deſtroying and Dilmounting of them. Which is eaſily 
done,(ecing it is but a bare Parapet, which is ſoon thrown down ; 
ſo that in this part before the Faces, which are Attacqued , no 
body can.remain for Defence, by reaſon of the playing of 
the great Guns from the Batteries, which may be made as 
need requireth ; as here Fig. 11. Numb. i. is intimated by 
the Letters A, B, and C; where from the Battery A, the Face 
of the Bulwork D, and its Fauſle-bray is pierced Perpendicu- 
larly, and from the Battery B Obliquely ; but the Battery C 
cutteth and cleareth the Earth away, which is ſhaken by the 
two others; ſo that by theſe Batteries and Muſquet-ſhots, 
coming from the Lines and Cors de Guards, the Faces, as 
well of the Fauſle-bray, as of the great Wall, are ſoon ru- 
ined and left without Defence, ſo that no body may be 
ſeen upon thele Lines without being hit ; whence it followeth, 
'T hat they cannot hinder the coming over of the Gallery, but 
it muſt of neceility be done trom the oppoſite Flanque. Item, 
That ſo ſoon as this part of the Faufle-bray, lying before the 
Face, 1s diſcovered, it 15 preſently made uſelels to the Defen- 
ders; and not onely ſo, but it does them this hurt and diſad- 
vantage, that ſo ſoon as the Gallery cometh over, the Miners 
are able to Undermine the Faces of the Bulwork, where the 

pleaſe, and at ſeveral places together. The Mines being blown 
up, the Enemy may ſet Footing upon the ſpace where the 
Fauſſe-bray lies, not onely to Aſſault the Breach, but he may 
run along the Foot of the Wall through the Fauſle-bray, to fall 
on at more places atthe ſame time. To this 1t might be repli- 
ed, That the Fauſle-bray ought to be Cut with Trenches, to 
hinder this running about. But every one who has experience 
in thele Aftions, knows very well, what ſlender Oppoſiti- 
on theſe Trenches are able ro make , eſpecially, when the 
Earth, which is raiſed by the Mine, falls down, and ſome- 
times buries the Defenders alive. This place is allo of Ad- 
vantage for the Enemy, when the Breach is Retrenched, 
and he will make new Attacques upon it, and by that means 


will 
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will lodge himſelf conveniently in the Fauſſe-bray, and fur- 
ther in the Breach ; whereas otherwiſe , where there is no 
Fauſſe-bray before the Faces, he findeth very inconvenient 
Lodging againſt the looping of the Wall , ſeeing no other 

lace is found to fix upon. The Miners are forced to make 
their Mines about the place, where the Gallery cometh on; 
beſides that the Faces, which are ſurrounded with theſe Fauſle- 
brays, being Attacqued by Canon and Mines, all the Ruines 
of them remain lying in the ſame, and afford an eafier Aſcent 
unto the Enemy ; whereas otherwiſe, where they are not, the 
Ruines rowl down into the Moat, and the Breach remaineth 
clear, and the Enemy findeth little Earth to Retrench himſelf, 
By all which it is eafie to underſtand, That this part bringeth 
more advantage than hurt unto the Enemy. To what end.is 
it then, to be at ſuch Charges to our Prejudice, and to cum- 
ber the Moat before the Bulworks with this needleſs Parapet ? 
Therefore to conclude , I ſay, That the Faces of a Bul- 
work being Attacqued , can make little Oppoſition 'of their 
own; but ought to be Defended from the Flanques and 
parts of the Courtine; and the more eaven and neatly 
the Faces lie, the better may they be Flanqued. That 
part of the Flanque of the Faufle-bray D, hinders alſo, 
that the Face a G from being defended at the bottom 
trom the oppoſite Flanque. Some Engineers are of opini- 
on , That the Fauſſe-brays ought to run out after the ſhape 
of Ravelins in the middle, before the Courtine. I think 
this needleſs, where the Lines of Defence are of a juſt 
length, not much exceeding 60 Rods; but where they be 
longer , this muſt be praiſed. At Breda, it is done before 
ſome long Courtines. And this 1s enough as to what concerns 
the Ground-Lines of the Fauſſe-bray, in the Profiles : I ſhall 
ſhew hereafter, how the Work is to be raiſed. It remaineth now, 
"that I ſpeak of the Ground-Lines of the Counter-ſcarp and 
hidden way , and how it may be made, that it may defend 
it ſelf with great Advantage, without the great Wall ; and that 
theſe Counter-ſcarps are as ſtrong, yea ſtronger, than the Mo- 
dern Fortreſles them(elves, 


| 
| 
| 
| 
| 
| 
| 
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In thoſe Fortreſſes, where the exterior Flanquing-angle (or, 
as the French call it, Angle de Tenaille) comes to be leſs than 
120 degrees , (but it is never made leſs than go degrees) 
the Faces may be lengthened upon the Ground-Lines, till 
they meet together ; and in ſuch Figures the Fauſle-bray 
may be made upon theſe Lines, that is, upon the Line of 
Defence Secant, without running parallel with the Flanque , 
as may be ſeen in Numb. IT. by the three Figures 5, 6, 7. 
But when it happeneth , that the Lines of Defence Secant 
meet one another within the Courtine, or juſt before it ; then 
a Parallel-Line is to be drawn before the Courtine at the 
diſtance of three Rods, to have a Communication; as the 
underſtanding Reader will eafily perceive, and is ſeen in the 
Figure of Numb. I I, &c. 


Of the (onnter-ſcarp, or hidden I ay. 


He Modern Engineers do ſtrengthen the outward Brink 
of the Moat ( or Counter-ſcarp in Italian, ) with 
Ravelins and Half-moons, leaving a hidden way with a Ditch 
about it, and without this hidden way they make ſometimes 
another, without a Ditch ; as may be ſeen at Breda: Which 
latter I hold to be very good, becauſe not onely great De- 
fence may be made from thence, but they are alſo very con- 
venient for Sallying out, both on Foot and on Horſe-back ; 
for the Moat doth not hinder it, and the Enemy doth not 
know from what {ide he muſt expe the Sally : Thoſe who thus 
Sallyout,being driven back,may always retire hither,and preſent- 
ly be in a poſture of Defence again behind this Parapet;whereas 
otherwiſe they are many times driven into the Ditch of the hid- 
den way, with great loſs and diſorder. This hidden Way (or 
Eſplanade ) coſteth little, for in places where the ground is ſome- 
thing dry, it 1s cut in above half its height under the Horizon, 
that is, three or four Foot, that it may be the better flanqued 
from the firſt Eſplanade which is behind it; as alſo, that the 
Shots may flie more Horizontally, ec. I do Fortifie my Moat 
with another kind of Work, and I ſhall ſhew firſt the manner 
how I do it, and afterwards give reaſons why it is ſo much 
| better 
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better than the Modern Works. And at the ſame time I 
ſhall diſcover the Defe&s, which the Modern Works are ſub. 
Jze& unto. 

See Fig. 4. Numb. 3. which is part of a Regular Seven-an- 
pled Figure after my little Royal, where the exterior Polygone 
is 80 (0) long: Now to draw my Counter-Guards ( tor fo [ 
call them inſtead of Counter-Scarps, this name being impro- 
per) aboutit, and to give them fuch a torm, as may fat them 
for that ſervice k expe& from them; I lengthen the Halt-diame- 
ter K, O to A, or turther at pleaſure; then meaſure upon the 
lengthened Half-diameter from the brink of the Moat O to [, 
thirty Rod or more, according as I would have the Flanques 
Ns and 4 K ſhort orlong. Then I draw from ; of the Face, 
as from K the Line K, G5, as alſo on th'other fide the Line 
L, R, M, trom the Point where thele two Lines meet, which 
ſhould be before the middle of the Courtine ; as here from G, I 
draw the Perpendicular G H, which 1s the CapitaE-Line of the 
Ravelin I, G, P, H; thenI meaſure from N to L, as alſo from 
G to P, upon the Lines K, G, on th'other fide L, G, fuch a di- 
ſtance as I need for my retired Flanques : from thele Points, yz. 
from N and 4,, I draw N 5 Perpendicular to L, M, and 4 K, 
Perpendicular to K 5, as is clearly ſeen inthe Figure, and want- 
eth no further explanation as to the Delineation of it. I make 
further upon the Line 5 R an equilateral Triangle, as 5 R, R, 
which giveth a Ravelin, whoſe Angle at the Point R is 60 de- 
grees : He who deſireth the Angle to be greater , may make ir 
{o, without prejudice to thother Work. About this Work I 
draw a Parallel-Line at the diſtance of five Rods,viz. MR G 5 2; 
which is the Ditch about the Counter-Guard, fo that the Rave- 
lins lying before, become little Iſlands. At the brink of this 
Ditch I make a hidden way or Eſplanade, whole ſloping is regu- 
lated according to the Wall of the Counter-Guard , without 
Ditches, with ſmall coſt, which becomes a great benefit. This [ 
continue about the whole Fortreſs; and all is clearly ſeen in the 
Figure, how the Work muſt lie according to the ſcale and 
meaſures. Theſe are all the Outworks, which I look upon as 
neceſſary for a good Defence; and I make no Hornworks, &c. 
unleſs extream neceſſity do require it, when perhaps there is 
ſome height ; and then I make them after another manner than 
the Modern, as the nature of the place does require. / 

Q 
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Of the Verthies and Defects of the 
Modern Outworks. 


He Modern Outworks are Rayelins, Half-moons , hid- 
den Ways , Crownworks , Hornworks , Tongues , Ket- 
tles, &c. and are made about the Fortrefles, as Fig. 5. Num. 3. 
ſheweth ; where the Figures marked with C are called Half- 
moons , thoſe with B Ravelins, D is a Crownwork, ſuch as 
are laid before the Courtines, before which there lieth a fingle 
Tongue; E is a Crownwork lying before a Bulwork , being 
ſtrengthned with a double Tongue, and at the fide of it there is 
repreſented the form of a Hornwork, This Figure is part of a 
Regular Seven-angled Work, according to the moſt Modern 
practice, as well the Outworks as the Royal Work. The 
Vertues and Defedts of the Royal Work are in part manifeſted 
already. But now I ſhall ſhew thoſe of the Outworks ; and firſt 


Of Ravelins, 


He Ravelins, marked with B, I count very neceſlary, ſee- 

ing they multiply very much the Detence, eſpecially of 

the Outworks:But becauſe they do in a manner ſtand inſtead of a 
Royal Work in Modern Fortrefles, they have this Defe&, that 
their Flanqued Angles are too ſmall, and the Points may be 
eaſily broken, asalſothe Faces, as may be leen in Fig. g. where 
the Ravelin B being Attacqued from the Batteries A, A, is eaſily 
made uſeleſs, There may be more Batteries placed to Attacque 
theſe Ravelins, as it 1s required, becaule it is ſeen from the whole 
Field TAL. Theſe Works being Attacqued, it 1s very difh- 
cult to ſuccour them, and no leſs difficult for the Defenders to 
retire when it 15taken; and being once taken, it becomes, as it 
were, a Knife to cut the Throat of the whole Fortreſs. 
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Of the Modern Half-Moons. 


Heſe Half-Moons marked Fig. 5. Numb.3. with C, I look 
upon as Works of little uſe, becauſe they can make but 
oor Defence, and are Defended but weakly ; fince they have 

no other Flanque, than from the Faces of the next ſituated 

Ravelins; which Defence being broken (whichis eaſily done, 

as I have ſhewed by the Ravelins , and appeareth by the Fi 

gure) they remain to the uſe of the Enemy , to make in it the 

Battery H, whereby the oppoſite Flanques of the Bulworks are 

ruined, and the Galleries are brought over with ſurety ; all 


which is clearly ſhewed. 
N. B. 


The Faces of the Half-Moons cannot be ſeen from the 
Flanque of the great Wall, the Ravelins being in the way ; 
ergo, they cannot be Flanqued from thence, ec. 


Of the Modern hidden ay,or Counter-ſcarp, 
as they call it. 


ru hidden Ways are very advantagious before Fortrel- 
3 fes; for lying low by the Horizon, they make all the 
Shots that come from thence, to Mow and Clear the Horizon : 
neither can they well be broken by the Canon, but muſt for 
the moſt part be taken by ſtorm, and they are commanded 
from the great Wall : This is a work which covereth much the 
defects of the Modern Fortifications. They favour alſo the Sally- 
ing out, when they have no Ditches; but here in theſe United 
Provinces they have almoſt all of them their Ditches ; which 
fault being diſcovered, it hath been remedied by another hidden 
Way, running about the Ditch of the firſt, and being cut in, 
part of it, according to the nature of the ground, under the Ho- 
rizon,and the ſurface of the Parapet of this hidden Way, loſeth 
it ſelf, floping into the Field, without a Ditch. 


of 
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Of Crown-works, and Horn-works. 


T is many times neceſſary to make theſe or the like Works to 
take in any heights or ſuburbs, according as the place re- 
quireth it. They are madeafter the manner and practice of the 
great Fortreſles, and according to the ſame proportion, except- 
ing onely, that their parts are ſmaller, and they have but halt- 
Bulworks on either fide , which are very weak ; and yet their 
ſtrength may be much increaſed by an underſtanding Engineer. 
They ought, in my judgement, to be made ſo, that they need 
not to relie upon the Defence of the great Wall; but that they 
be ſufficient to detend themlelves , eſpecially thoſe that lie be- 
fore the Courtines, as in Fig. 5. may be ſeen by the Crown- 
work D, whole Wings have a very weak and oblique defence 
from the Faces of the Bulworks, and being Attacqued by 
night, the Lines E E cannot be well defended from the Faces 
of the Bulworks. Yea, in ſuch occaſions the Defence of the 
great Wall is but troubleſome to theſe or the like Works; for 
the Mulqueteers of the great Wall, ſhooting by night onely 
upon the Alarm of the Afſaulters of the Outworks , do hit as 
well within as without, and wound as well the Defenders as 
the Adverſarics. They ought nevertheleſs to lie open towards 
the City 3 and to be made lo, that being taken, they may be lit- 
tle able to hurt it. 


Of ſingle and double T ongnes. 


Heſe are very ſlight Works, and never ought to have o- 

ther Profiles, then thoſe of ordinary Trenches ; for elſe, 

if the Wall ſhould be high, they were not able to defend their 
own Front. 
Trenches, or to hinder the Approaches; as alſo the Kettels mark- 
ed with H. Hence it may be ſeen, wherein the ſtrength of the 
Outworks now in uſe doth confiſt , which the Modern Engi- 
neers make ſuch boaſt of, Let us now examine the Outworks 
according to my Practice, 


Neither are they but ſeldom made otherwiſe than 
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OUTWORK Ss, 


ACCORDING 
To the latet MEtHopDand Practice. 


Firſt of the Counter-Guard. 
F theſe Outworks it might be ſaid, That they take in 


much place, which is a truth; but when we ſhall have 
ſhewed what benefit cometh by them, I doubt not 
but that will outweigh any inconvenience that ſhall 
be occaſioned be the great ſpace and place which theſe Works 
take in more than other Works uſually do. Neither is the 
difference ſo very great: For admit, that about the Modern 
Seven-angled Work Fig. 5. Numb. I TT. there ſhould be made 
another hidden Way about that which 1s there already, or that 
it ſhould be ſtrengthened with two hidden ways; the Semi- 
diameter of my Heptagone Fig. 4. is but five Rod longer then 
that of th'other. In recompence whereof it 1s to be conſidered, 
That my exterior Polygones of the Heptagone are $0 Rods; 
whereas thoſe of th'other (or Modern) Hepragone are but 70 
Rod long , which in the whole maketh 70 Rod difference, 
which is an entire Polygone. Wherefore to include the place 
of my Heptagone after the Modern manner , there would be 
required eight Bulworks; fo that I do include and Fortifie more 
place with fewer Bulworks than now is uſual , which under- 
ſtanding men will eaſily conceive, by comparing the one with 
th* other. To ſhew then, what good this Counter-guard 
doth, let us ſuppoſe, That the Fortreſs Fig. 4. is allo Attacqued 
by the Approaches O O. Now skiltul Artiſts know, That it 15 
beſt for the Enemy to Attacque the Point D, and after he hath 

ained the Counter-{carp, to paſs the Ditch of the Counter- 

uards of 5 Rods. To do this, it is needful for him to render 
firſt the Flanque of this Work D, and the Face of the Ravelin 
F uncapable of Defence : but if he would break the Flanque 
of the Counter-guard D, he findeth no other place tor his Bat- 


tery than by the letter C, where but five Pieces can be placed, 
to 
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to Diſmount the loweſt Flanque ; and turther in the Field 
about G there might be planted 3 or 4, to throw down the 
uppermoſt Parapets of the Retired Flanques, 1o that nine Pieces 
of Canon may be uſed ; whereas thole of the Retired F lanques 
may bring 17 or 18 Pieces in Counter-battery, and from the 
part H, 4 or 5 Pieces, forthe Defence of che Face of the Coun- 
ter-guard ; therefore the Defenders are able with more eaſe 
to break the Battery of the Afſaulters, than they to break the 
Flanques of the Defenders. That which hinders, that no 
greater place is found for the Battery of the Aſſaulters , is 
the Ravelin F, and the Angle of the Flanque of the Coun- 
ter-guard I. Let us fee, whether there be no where elſe a 
place to make a Battery , to break the Retired Flanques 
withall, and to Diſmount the Canon ſtanding upon the ſame. 
Suppole there be a Battery by B, from thence with the Line B 
one might boar in between the Ravelin F, and the Angle T, 
but not ſo, as to touch the loweſt and firſt Flanque ; yet 
this ſhot (which cannot be done by more than one Piece of 
Canon ) would come obliquely againſt the laſt Shooting-hole 
of the ſecond Retired Flanque , and cannot Diſmount the 
Canon that ſtandeth there, becaule the ſhot hitteth the Paraper 
obliquely in the forepart. No more can it be done from 
the Battery A, againſt which Batteries upon the Line D E, 
every where Counter-batteries may be made. Put the caſe, 
That the Enemy not regarding all thele difficulties, do with 
great loſs paſs the Ditch by D, and undermine the Point 
of the Counter-guard, (which would alſo be very hard to do, 
ſeeing the Walls are made ſo, that one cannot well put a 
Spade into the Ground without being diſcovered ) and 
make a Breach. In this caſe, I can firſt with ſmall labour cut 
off this Point by the Retrenchments x and 2, till the great 
Retrenchments by 3 and 4 be finiſh't, which are duly defen- 
ded from the Flanques 6 and 7, as allo from the Bulworks- 
point 8 ; beſides that they ſuccour and defend one another. 
And in caſe the Beſtegers mean to paſs between the Retrench- 
ments towards the Bulworks-point , without gaining before 
the two Lines marked -with 3 and 4, they will find hot 
work. But ſuppoſe they force one of theſe Lines, then 
there is within, two or three Rods after them, another ready, 
and thoſe that lie before are Undermined , which Mines are 


blown up, when the Enemy once thinks to lodge there ; and 
this 
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this is a thing that may be done with great advantage. 
There needs not one Rod of ground be loſt , but what is 
gained with abundance of bloud , and alſo with great toile 
and labour. Being forced, we have alway a free retirement 
into the Ravelins marked with IK and L. And in caſe there 
be but men within a Fortification made after my Method, 
who underſtand the Work, it ſeems impoſſible to gain it 
any other way, than by length of time, and with the loſs of 
many men. This Work helpeth it ſelf, nothing being in 
the way that hindereth ; and all parts are ſo contrived, that 
they are provided againſt all inconveniencies. Hence the un- 
derſtanding Reader may eaſily conceive, what advantage theſe 
Outworks have before the Modern. They are Flanqued 
within and without with Canon and Muſquets from the great 
Wall; there may be made in haſte, and with ſmall pains, as 
many Retrenchments as 1s deſired, which are all enfiled with- 
in and without from the great Wall ; and the more obſta- 
cles are caſt in the way, the more the ſtrength of theſe Works 
is diſcovered. This is enough as to the form and advantage 
of my Outworks , which each according to his judgement 
and place may apply : In my opinion, it would be needleſs 
to propound thele things in a plainer manner , ſeeing all 
particularities may be obſerved by the Figures. Ir might be 
ſaid, That theſe Outworks would coſt more, than thoſe that 
are now in uſe : the contrary of which is true ; for the Pa- 
rapet of the Modern hidden Way having a Baſe of 60 or 

o Foot, coſteth as much as my Counter-guards-wall , 
whoſe Profile I do make 1o, that it is juſt Canon-proof. I 
ſhall not add here the charges of the Modern Crownworks, 
Hornworks,@-c. but I put my two Ravelins againſt the Mo- 
dern Half-moon and Ravelin; the Counter-guard againſt the 
Counter-ſ{carp now in uſe, my outward hidden Way with- 
out Ditches (which is made with ſmall charges) againſt the 
Modern {ſecond hidden Way, being alſo without Ditches. 
And although this Work ſhould coſt much more, yet the 
charge is ſufficiently balanced by the benefit that is had 
thereby : For the Fortreſſes made after this manner , have 
quite another Defence, and are, beſides their Out and In- 
works , provided againſt all Occurrences, with 2, 2, a 4, 
double Flanques, made as well for Canon, as for Mulquets. 
It any body thinketh , that I propound new and ſtrange 
things, 


(| 
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things, as doubtlels thoſe will do, who are poſleſſed with 
the Modern practice of Fortifying, and never did fcarch at- 
ter more convenient means, or examine the ſtrength of ey 
ry part of it diſtinctly 3 Ma what may be the caule, why 
Strong-Holds are Joſt 1o ſoon » neither underſtand the force 
of the Maxims of War now in uſe: To thoſe I reply, That 
if they will conſider theſe new things judiciouſly, they will 
find , that the praftices of War now in uſe, ought to be 
preferred before thoſe old things; and that the Work is ve- 
ry proper and capable of making a good Detence ; and that 
thele things were not practiſed conjecturally in a Cloſet, but 
in occaſions of Beſieging, or being Belieged ; and that 1n ſe- 
veral countreys and grounds, and in ſuch places where in- 
deed flew {witt Bullets, not Sugar-plums, or roaſted Capons. 
Many things may be projedted upon Paper; but we ought 
to look, whether they be practicable in the open Fields. 
The Lacks proverb, Facile eft inventis addere, might be ap- 
plied here, I do confeſs, but it hath not been done is yet 
by others. I have been about this a long time ; but alway 
oblerving more and more, whether any thing might hinder 
it, which perhaps I had not conſidered of'; and pollibly there 
may be ſome ſuch thing , but whatever it be, it may with 
eaſe be rectified by time and practice. All thing; deviſed 
by men, do not immediately come to perte&tion. Let them 
« S pleaſe to ule this way , firſt conſider the Work well; 
and if there be any thing that they do not like, let them 
praftice the Latin proverb abovelaid. There are yet many 
Particularities in this VVork, which I do not deſcribe here, 
but keep them for my ule, and propound onely the Gene- 
rals. Tr is true , That the Art of Fortitying is highly impro- 
ved in theſe United Provinces, by realon of the continual 
exerciſe in it : But here have been but few alterations or 
diverſities of Attacques, ſeeing they are almoſt all of them 
made after the ſame manner; as allo the Deftences of the 
Spaniards, who were furniſhed moſt commonly with ignorant 
Engineers, and their places ill Fortified ; ſo that being Be- 
ſieged, and much preſſed, they wanted many things that were 
moſt neceſlary. Here in thele parts they have been a while 
at a ſtand, without practiſing any thing at all , which might 
ſerve to reftifie their Errors; although underſtanding men 


law well enough, that there was ſomething wanting , and 
I that 


_—_—— _ 
= ex w 
G—_ — ww rw —_—_—— Py - 


> > — OD —— - - 


26 ThE STRENGTHENING 


that the Work did want another Form ; and this proceeds 
chiefly from the impreſſion which many had , and ſtill have, 
that the Fortifications were at perfection, contrary to expe- 
rience and matter of Fa& in the late Wars. In this opi- 
nion they were confirmed by the curious ſearches , experi- 
ences and amendments, made by His Excellency Prince Mau- 
rice, and His Highneſs Friderick Henrick,, Princes of Orange, 
of glorious Memory : Thele indeed did in thole days re- 
form many things exceeding well ; but the manner of At- 
racquing being much altered ſince , the Fortifications ought 
allo to be ſtrengthened againſt them. The Pratitioners have 
onely joyned to the firſt Inventions , thoſe things which 
ſerve to eſtabliſh Fortifications upon ſure Rules, according 
to the Mathematicks, to which we ought not to be tied too 
cloſe ; however it is neceſſary to take their afliſtance 1n 
this Science. The queſtion is not, Whether the Fortifica- 
tions do lie exaQtly according to the Rules of Mathemarticks 
but whether the Lines be well Flanqued, and all things or- 
dered for moſt conveniency. I confine my ſelf indeed to 
thele Rules and Calculations, for ſo much as the firſt Ground- 
Lines do require ; but upon theſe I make my Obſervations 
afterwards : ſo that my Work receives no {mall bench from 
thence, by reaſon of the firm and well-contrived Flanques, and 
the giving of little advantage and place to the Enemy to erect 
his Batteries againſt them. 

Many places ( though well Fortified ) are alſo loſt in a 
ſhort time, for want of skiltull Officers and Governours. 
For although a man had the beſt Sword he could with 
for, and yet did not know how to ule it tor his advantage, 
the worſt would be as good for him as the beſt. Let the 
beſt Fortreſs be defended by a Governour , who knows it 
not , that Fortreſs ſhall be gained ſooner than a mean 
place Commanded by an experienced Officer. This hath 
been ſufficiently made good in theſe late Wars, which al- 
{o Hiſtories do teſtifie abundantly. For, Retrenchments, Cuts, 
Counter-approaches, Counter-mines, beſides the ordering ot 
Sallies at due times; as alſo the managing of Fire-works, con- 
trived by an expert perſon and «kilfull Architc&, are all very 
advantagious for Places, and detain the Enemy long. And 
yet they cannot well be known, before -there is Attacque 


made, and then they may ealily be fo ordered, as to be made 
more 
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more advantagious for the Enemy, then for the Place it (elf: 
Hereof there are examples enough , and theſe Works can- 
not have a good ſuccels, unlels they be direQed by a skil- 
full Archite&t, who has not onely a perte&t knowledge in For- 
tification , but underſtands alſo the power of Artillery and 
Fire-works, as alſo the manner of managing them, and how 
Mines ought to be made upon all occaſions. And this I 
think (ufficient for the deſigning of Ground-lines , and have 
deſcribed onely three Figures more of three Regular Hexa- 
gones Fortified ; ſee Num. I[IT. one of them, after the great 
Royal , whoſe exterior Polygone is 100 (©) 3 another after 
the mean Royal, whoſe exterior Polygone is 90 (©); anda 
third after the little Royal, the exterior Polygone being 80 (0). 


N 0 T E. 


No body is confined to theſe lengths of Polygones, but they 
may be taken ſhorter or longer ; onely care muſt be had, that 
the Lines of Detence be not too long. 

The lengths of the Lines of theſe three Demy-Hexagones 
are of ſeveral Quantities ; yiz. the firſt, whoſe outward Po- 
lygone 1s 80. 35 (2), and 1s equal to the Modern Poly- 
gones of an Hexagone, according to Fryzday : the ſecond is 
of 90 (o): the exterior Polygones of the third are of 100 
Rods, and the proportion of the Courtines to the Faces 
(which 1s to be underſtood in the firſt deſign, which after- 
wards is altered ) Seſquialter, or as 3 to 2. : 


Lengths 
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Lengths of the Lines according, to the 
firſt Calculation. 


Lengths of the Lines after| Lengths of Lines af-\The outward Lengths of the Lines, after 


the firſt manner, where the ter the ſecond man-| Polygone be-| my alteration, in an Hexa-= 
outward Polygone C D us| ner, where the ont | ing 100 Rod, gone, as followeth : 
always 80.35 Rodin length, ward Polygone 15) in a Hexa-[lThe1l. Thell. Thelll. 
na Regelar Hexagone. | always 9o Rods| gone. manner, 
long, in a Regular 
Hexagone. 
The Courtinc-F 7 36.00 40. 44 82] 29 Jo 33 
Facce - - - - - - CM 24-00 26. 88 29, 86Ithe ſame. 
Gorgc- - - - - - GF 11.36 12. 72 14. 43 [4 17 19 
Capital- -- - - G C 21-20 24- 25 26, 8githe lame. 
Flanque- - - - - FM 9.54 10. Gb 11.87 11 12 13.5 
+= »—2"e Ya 14-53 16.16] 8.5 19 10 
ine of Dc- in 
Go ihe; (C161, on 68. 44 76.05] 58 63S ® 
ame I) y 
Ree 9 FOL58-73 65.89) 73-o9the ſame. 
Dillance of, . 18.72 29. 96 23, 29the ſame. 


Polygones--$ 


The Intclligent Reader will ſee all things better in the 
three Figures, Numb. IT IT. and may mealure it by the 
Scale that is joyned to them, by which all three of them 
are made ; and it 1s to be obſerved, that theſe Lines 
ſerve onely for an Hexagone. But it any one would For- 
rife another Figure, he muſt firſt calculate the Lines, 
and afterwards alter the work according to the direGi- 
ons heretofore mentioned. By the firſt Figure are ſhewed 
three ſeveral manners of Counter-guards, being all three 
very good and commodious, and may be very fitly apply- 
cd to places, that are already Fortified ; as alſo the Royal 
Work, and the great Wall may be redrefled in ſuch places, 
with little charge, after this way. The ſecond and third 
manner of Counter-guards I count better , when the place 
and occafion permitteth it, to make them ſo large, for they 
are extraordinary Advantagious; but for brevity ſake, I ſhall 
not rehearſe here all their Advantages and Conveniencies 
Some will ſay perhaps, That the Ground which theſe Out- 
works take in, being 1o large , the ſame would coſt very 
much to buy it from the owners, in ſuch places where it is 
required. To thele I anſwer, That in this cafe there is not 
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me health, till I bring to light the other parts (viz. of Attacques 
and Defence, of Undermining, Counter-mining, Fire-works 
and Artillery, when it may be done moſt conveniently) then 
the advantages of this manner of Fortitying will be better ton- 
ceived and underſtood ; tor the quality of every part of a Forti- 
fication ſhall chere be dnkned one by one leparately and di- 


ſtinctly. 
Of Irregular Fortreſſes. 


Shall ſay onely this, That it would be too long to ſhew here 
particularly the manner of working, which I eſteem as need- 
lels, ſeeing that Irregular Fortrefles are made up out of parts 
of Regular ones : The calculation thereot may be done after the 
Modern practice, and the parts afterwards reformed according to 
my way 3 as hath been ſhewed in the Regular. There are many 
Engineers, who think it an Art to Fortifie any places altogether 
Irregular, although they might well enough alter them. I do not 
glory in this; but am very well content, when I meet with ſuch 
an unfit Figure , to reform it after the Regular , asnear as the 
place will permit. A Regular place, beſides that it hathits De- 
tence more equal, is alſo the fitter, and taketh in with the ſame 
Lines more ſpace, which I prove thus: Let there be a Right- 
angled Square, each of whole ſides is 12 Rod, and the 
four together 4 g Rod, whoſe content is 144 ſquare Rod: 
Let there be —_ [Irregular Square or Rhomboides, having al- 
ſo four ſtreight Lines each of 12 Rod,that is,the four of 48 Rod; 
let this Rhombeides be made of two Equilateral Triangles, then 
the ſhorteſt Diameter is 12 Rod, and the longeſt 20 Rod, and 8 
foot, whoſe content 15 therefore 1 24 {quare Rods, and 8 ſquare 
Feet; From whence it appeareth, That the Rhomboides contain- 
eth 19 Rod, and 2 ſquare Feet lels than the Quadrat ; and the 
more the Rhomboide recedeth from Regularity, the lels is the 
content of it, vc. But this is true of Irregular Fortifications, 
That the Rules and Maxims of the Regular being known, the 
ood or bad Form, as allo the ſtrength or weakneſs dependeth 
wholly on the knowledge and experience of the Engineers,@c. 
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SOME 


QUESTIONS 


T hat might be moved concerning this manner 
of Fortifying : togerher with the eAnſwers 
to the ſame : by Which the wſe of ths 
Work, may be the better underſtood. 


I. Queſtion. 


Or what are the Flanques not drawn Perpendicular 
or Right-angled upon the Courtine or inward Poly- 
gone, in this Way of Fortitying ; bur Right-angled 
upon the Line of Defence Secant : For it is eſteemed 

more gracetul atter this manner, and the Ground-lines ma 

be found more cafily by Calculation; it being allo believed,that 
being thus made, they defend the Outworks the better ? 


e Anſwer. 


Give this Obliquity to the Flanques for the Reaſons fol- 

lowing. See Numb. I. the Figure being Calculated and 
ſtated aſter the foregoing manner and proportion, or being mea- 
ſured in the Fields, the longeſt Detence-line would exceed a 
Muſquet-ſhor : whereas now the ſaid Line by this Obliquity 1s 
brought to its due length ; whereby I reap this advantage, that 
with tewer Bulworks than the Modern do ule, I can include a 
far greater {pace. Examples have becn betore alledged. And 
with an Octogone of my great Fortification I do include as much 
place, wanting onely about halt a Polygone, as the Modern do 
with an Hendecagone, or Fortrels of Modern Bulworks; where- 
by ſo much charge is ſaved, and the Lines of Detence remain 
within Muſquet-ſhot. Jrem, By this Delincation, the Gorges 
gain on cach ſide in length $ Rods in an Flendecagone, whereby 
the Bulworks get the deſired opening at their entrance, which 
maketh place for the Retired Flanques, and aftordeth con- 
veniency for the making Retrenchments ſpeedily and caſily. 
By 
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By this Obliquity the Flanques do likewiſe become alſo longer, 


and therefore fitter to lodge a competent number of Canon and 
Mulqueteers upon them. This Obliquity cauſeth alſo the Gun- 
holes not to ſtand Obliquely, and that the Moats are Right- 
angled and defended from the Flanques. And whereas they 
ſay, that the Perpendicular Flanques defend the Outworks 
the better, this doth not ſtand to reaſon ; but it is known, 
that the Oblique ones do it better, {ecing they come more flat 
againſt them, and the Outworks are better ſeen from the Ob- 
lique Flanques, when they are made after this manner,@*c, 


Il. Queſtion, 


Or what are there three Flanques and the great Wall, 

{et at the top of one another, and yet below a Fauſle- 
bray's Flanque ; whereas neverthelels the Canon being placed 
thus above one another, the uppermoſt cannot be diſcharged 
conveniently, without prejudice to thole that are in the lower 
Batteries. Beſides that, the flame coming out of the upper 
Canon, and falling upon the lower, might give Fire to them 
allo ſooner than would be deſired ? 


oe Anſwer. 
== three or four Flanques, I make at the top of one 


another, not to plant them all tull of Canon ; but to 

fit the uppermoſt with Muſqueteers and Falconets , as occa- 
ſion requireth. But it need ſhould require, that I muſt have 
a ſtrong Counter-Battery upon the Flanques, or that much 
Canon muſt be there, to hinder the coming over of the Gal- 
leries : then put the caſe, that all tour Flanques are fill'd 
with Canon ; what ſhould hinder me from uſing them at 
leaſure , without endamaging the lower , or giving fire to 
the lower Canon before the due time, if I go to work atf- 
ter the manner following? At one fide of theſe Reti- 
red Flanques, I place a skilful perſon, either an Officer 
of the Artillery, or ſome other. This Officer , when they 
are upon Diſcharging , commandeth the men in the lower 
Flanques, to retire themſelves at the fide of the Battery 1n- 


to the Way, by which the Canon is let into the Flanques, 
eill 
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till ſuch time as the uppermoſt have Diſcharged; which Shooting 
beginneth from the laſt Retired Flanque, where the longeſt and 
heavieſt Canon may moſt conveniently be uſed. When thele 
have Diſcharged, they Charge preſently again, and then thoſe 
of the ſecond Retired Flanque give Fire ; which being done, 
they alſo Charge again with all poflible expedition: For thoſe 
that have Diſcharged (beginning from the hindermoſt) can- 
not be prejudiced by the following Canonadoes ; and this con- 
tinueth, till the Flanque of the Fauſle-brays ( being the laſt 
to give Fire) hath allo done. In this time the hindermoſt 
can have almoſt Charged and Levelled ; ſo that after this 
manner one may orderly Charge and Diſcharge the Canon, 
as if it were a Band of Muſqueteers, without hindering or 
prejudicing another. Thele Canon-ſhots are alternatively fa- 
voured by Muſquet-ſhots, coming from the ſecond Flanques; 
(where I would Lodge no Canon, except there were great 
need, for the reaſons before mentioned) as alſo from the ſe- 
cond Flanque of the Faufle-bray , and alſo from the half of 
the great Walls Flanque and Faces, &-c. Concerning what 
1s objeted, That the lower Canon might be kindled by the 
upper before its time; for this, no other remedy needs to 
be uſed, but to cover the Holes with a Plate of Lead , as 
they do in Ships. Now it may be conſidered, Whether it 
be eaſie or no, to bring a Gallery over a Moat, that is ſeconded 
by ſuch a Hail of Canon and Mulquet-ſhot. 


III. Queſtion. 


Ince here is mention of ſo many Canons, there muſt be 
great number of them, to furniſh one of theſe Fortrel- 

ſes with Artillery : For beſides that the great Wall (or Royal 
Work) requireth much Canon, the Outwork ought to have 
part of it too, ſeeing it defendeth it ſelf, as well as the great 
Work, with Artillery and Muſquets; and according to the 
number of Gun-holes , there muſt upon the four heightned 
Flanques on each ſide of every Bulwork be at leaſt 20 Pie- 
ces, Which 1s 40 Pieces for each Bulwork ; which in a For- 
tres of ſeven Bulworks amounts to 208 Pieces, for the en- 
tire Fortreſs onely. Now in the Outworks there is by the 
joyning Half-moons of the Counter-guard, on each ſide place 
jor 12, 13, or 14 Picces: If it be 14, it is for every Cour- 
t1nc 
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tine 28, which for the Counter-guard of an Heptagone comes 
to 196 Pieces of Artillery, and ſo the whole Work to 476; 
to which Ammunition being added proportionally, all other 
things neceſſary, the charge would be extraordinary. 


eAnſwer. 


N this my Fortification I want no more, or at leaſt very few 
more Canon, than in the Mbdern; which I prove thus: Ina 
Modern Heptagone there muſt be at leaſt eight Pieces for every 
Bulwork , when a Siege is expected ; namely 3 upon every 
Flanque, and two upon the Bulworks Point, that is 4 Demy- 
Canons , two Pelicans ſhooting a Bullet from 3 to 8 pound, 
and two half or whole Dragons as occaſion requireth, Where- 
unto are commonly joyned 4 or 6 whole Canon, to be uſed 
upon Counter-Batteries; theſe being reckoned together make 
up 56. It is an old cuſtome, to keep in Fortreſles that are 
conſiderable, twice as many Pieces in the Arſenal, as are up- 
on. the Wall, to fill up the places of thoſe that ſhall happen 
to be Diſmounted or to crack, or to become uſelels by any 
other accident; as alſo to be uſed upon the Crown , and 
Hornworks : This number 1s in all 188; which the Modern 
Engineers appoint in their Works. Theſe I diſtribute in my 
Fortification, when there is no Siege, after this manner : Up: 
on every middle Flanque of the great Wall two, and up- 
on every Bulworks-point two , which is 6 for every Bul- 
work, and ſo for the Royal Work 42: In the Counter- 
uard none are required , but however, in caſe one would 
Plant them there, thete might be ſet near every joyning Half- 
moon, two, which maketh 4 for every Courtine, that is 2$ 
for ſeven Courtines, in all 7o Pieces; and then the place 
is furniſhed round about with Artillery, as well for the Inworks 
as Outworks. But inſtead of lodging theſe 28 Pieces up- 
on the Flanques of the Counter-guards, I think it more con- 
venient to -uſe them upon the next Ravelin, becaule I 
keep there the outward Centries, or Cors de Guards, which 
do Flanque the Counter-guards from within, and hit the Ene- 
my from behind, in caſe he ſhould undertake to pals the 
great Moat. But in time of Siege, I diſtribute my Canon 
quite otherwiſe, and do as follows. At the firſt coming on 


N or 
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or ſurrounding, I take my lighteſt Canon and place them upon 
the points of the Counter-guards, to keep off the Enemies 
Quarters, as far as it is potlible; yet, the Quarters being clo- 
ſed , and I perceiving whereabout they open their Approaches, 
whether they bring on 2 or 3, although they make ſeldom 
more than two, and have ſometimes a third, onely for di- 
verſions ſake : Admit, they carry on two Approaches, by 
which they intend to Attacque two Bulworks ; to promote 
theſe Approaches, it is needful for the Beſiegers to raiſe Bat- 
teries., under whoſe favour they may make their Labourers 
work with more ſurety. Againſt theſe Batteries I raiſe Coun- 
ter-batteries (that 1s, when they come near, within 150 or 200 
Rod, ) thele Counter-batteries I can raiſe every where, as 
well in the outmoſt Ravelin before the Counter-guard,, as 
upon the Faces of the Counter-guards themſelves, whereto 
I uſe fome heavy Pieces : upon the other Bulworks or Out- 
works there is then little need of any Pieces, but onely of 
Falconets, or other {mall Guns. Now the Befiegers being 
after all difficulties, come ſo far with their Approaches, that 
they are ready to pals the Ditch of the Counter-guards, then 
I uſe no where any Pieces more to defend the Outworks, 
but onely upon the Flanques of the Counter-guards, where 
in Fortreſles according to the great Royal, might be uſed 14. 
Yet in caſe two Bulworks be Attacqued at once, the Ditches 
and Faces may alſo be defended by two oppoſite Flanques, 
upon which two there muſt then be 2g Pieces. If three Bul- 
works be Attacqued, there muſt be 42. Theſe Pieces I can 
always retire again from the Flanques into the joyning Ra- 
'velin, and from thence into the Faufſe.bray of the great 
Wall, and further upon the Flanques of the great Wall, 
which are oppoſite to the Faces Attacqued; and upon all 
occaſions there need be no more upon theſe Flanques than 14, 
{ſeeing the Enemy cannot place any more againſt them with 
advantage, but 1o, unleſs they come to ſtand one in anothers 
way. Suppoſe one would have 18 upon every Shoulder or 
Flanque, this would make 54 Canons for three Flanques, 
which being allo trebled , the whole number amounts to 162. 
Whence it appeareth , That in my Fortification no more Ca- 
non 1s required than in the Modern ; and one might in time 
of need very well make ſhife with a third part, that is with 
54, in a Fortrels of ſeven Bulworks, if a skilful Governour 


had 
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had the management of it: But for want of ſuch men, the beſt 
Strong-Holds are ſoon loſt ; For let a place be Fortified with as 
much providence as it will, in caſe he who Commands it, has 


no skill, it ſignifieth nothing, 
IV. Qzeſftion. 


Hat may this way of Fortifying coſt more than the 
Modern , ſeeing they are far larger in their parts; 
and much more is ſpent for the retired Flanques , than for 
the ſimple ones, as well to make the Shooting-holes, as alſo 
the paved Batteries: The Wall of the great Work, or of the 
Fortreſs muſt alſo needs be ſomething higher , than that of 
the Modern , fo it may command the better over the Wall 
of the Counter-guard; and with thele Counter-guards much 
Field is alſo taken in, which is chargeable, in places where it 
muſt be bought from the Commonalty. or Owners ? 


 eAnſwer, 


b Jy" Work being well conſidered, it will be found, that 
| the charges differ little from the Modern : For I with 
my Pentagone take in as much or more place than the Mo- 
dern with an Hexagone ; my Line of Defence Fichaute re- 
maining ſtill within Muſquet-ſhot, whereby the charges of one 
whole Courtine and a Bulwork in a Pentagone are faved. 
Concerning the charges of the retired Flanques, againſt them 
I put the two Faces of the Modern Fauſſe-brays, which I do 
not make; as alſo the charges that are required for the dig- 
ging of the Moat before the Conrtine, where in my Fortifi- 
cation out of that part of the Moat nothing near fo much 
Earth is taken. 


N. B. 


It is not neceſſary, that theſe Flanques ſhould be brought 
preſently into this order round about the Fortreſs, when 
they are made. One may make up the firſt paved Flanque 
of the great Wall , which falleth upon the Ground-line 


ſomething higher then uſually , and lay 2 or 3 Benches be- 
hind 
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hind the Parapet, and putting Paliſadoes at the top of the 
Parapet, which come to be ſo high as the great Wall ; and being 
Beſieged, whilft the Outworks are diſputed,there is time enough 
to bring all things into order. 

Concerning the great compaſs of the Counter-guards, the 
charges beſtowed that way are little, ſeeing in time of Peace, 
(as is faid before,) the incloſed Land and Wall, and all may 
ſerve for civil uſes as well, as if thele Walls were not there 
at all : Beſides, that theſe being compared with the Modern 
Outworks, as Half-moons, Horn and Crown-works, g&xc. as 
are about many Strong-Holds , it. will be found, that theſe 
my Counter-guards do not incloſe ſo much place, nor do 
not coſt ſo much. It might be further ſaid, that theſe 
my Fortreſſes would require more men for Defence than the 
Modern : In order whereunto, it is to be confidered, How 
the Garriſons ought to be ordered in time of an Attacque? 
T ſhall onely anſwer this , That the Outworks ought firſt to be 


Defended well; and to do that well in my Fortifications , no 


more men are required, than in one of the Modern, having 
but one Bulwork more than one of mine; for by my Me- 
thod, I include more place with fewer Bulworks. I ſhall 
onely tender this, That the Flanques being well furniſh- 
ed, the Fronts are eafily defended ; for herein confiſteth the 
ſtrength of Fortreſſes : which may be compared with a man 
that hath ſtrong and long arms; it is evident, that ſuch a one 
can better defend himſelf, than another who hath ſhort and 
iff arms Thus I conclude this little Work, hoping that it 
will be acceptable to the Lovers ; and ſtir them up, in caſe it do 
not pleaſe them, to bring to light ſomething better. 


— 4. BE" 
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O pleaſe thoſe who deſire to ſtudy Engineerſhip , I have 

added an Abridgment, which ſhews how all Calcula- 
tions neceſſary for this Science may be made with little pains; 
onely by Decimals, without being ſubject to the intricacies of 
Fractions ; as alſo the moſt uſual manners of Working with eaſe, 


by Compaſles, XC. 
eArithmetique in Decimals. 


His Calculation doth not differ from the ordinary Me- 
thod, onely in the underſtanding of the Signs of the 
Frattions, and how to place them rightly , which is as fol- 
lows: | 
Firſt take a Rod, ( which is the uſual meaſure of the Coun- 
trey where you are,) or what meaſure you pleaſe, and call that 
an Integer 3 this divide into ten equal parts, and take one part 
for a Foot; this Foot divide again into ten parts, and one of 
them take for an Inch; the Inch divide again into ten parts, and 
call one of them a Grain ; the Grain divide again into ten, one 
of which call a firſt Scruple ; and that divide again into ten, 
and let one of thole parts be called a fecond Scruple; and 
{o on to the tenth Scruple ; which tenth Scruple is 553555 
part of a Rod, and is ſo ſmall, that it cannot be compre- 


hended otherwiſe, than by underſtanding the following Signs : 
A Rod, or Integer, Foot, Inch, 


© OG OG = 


Third Scruple, Fourth Scruple, Fifth Scruple, Sixth Scruple, 


©) @) ®) © and fo 


on to the Ninth Scruple, 


eAdaition in Decimals. 


Blerve here the ſame manner, as in the Addition of Inte- 

gers; but have acare, that the Signs of the Fractions of 

one ſort, do ſtand under one another ; as Rods under Rods, 
Inches under Inches, &Xc. 


Example. 
= Rods,Feet,Inches,Grains,Scrup'.Scrup'.Scrup”, 


Here are to be added © OO O © ©) e 5 | 
to Rods ©) 2) 2) 3 I place then Rod: under Rods, 
Oo 


3 £6 as 
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as 2 () under 8g (©), and the other Signs alſo under one ano- 
89. 234000 (6) 


. 2. 249022 (6) ' 
other 3 as may be ſeen 2397222 and where the Signs want, fill 


up the places with o, and put the laſt Signs of the EraQi- 
ons behind them in a crooked or round ſtroke ; which ſhew- 
eth, how many places or kinds of Decimals there be, as is 
ſeen in the Example, and the Sum is 91. 581023 (6), that 
is, 91 Rods, 5 Foot, 8 Inches, x1 Grain, © Firſt Scruple, 
2 Second Scruple, 2c. and the Sign of the FraGtions being (6), 
therefore ſix Figures are to be counted from the laſt towards the 


left hand ; and ſo many kinds of Decimals there be. 


Subſtraction in Decimals. 


Ut here alſo the Signs of one ſort under one another; and 
where they fail, fall up the place with o. 
Example. 


There are 56. 32 (6) tobe ſubſtracted from 982. 345 (5), 
therefore put 982. 345 (3), and 56. 32 (2) underneath, fo that 
56. 320 (3) Rodscome to ſtand under Rods; ſo 


the remainder is 926. 025 (3), and ſo forthin all caſes, fill the pla- 


ces of the Signs with 0, where they are not. 


Multiplication in Decimals. 


TT Ere follows alſo the common rule ; but you muſt add the 
| Signs of the Fraftions together. 


ood 


Example. 
53-26 (2) 


4-3 21 (3) 
53 26 
10652 
15978 
21044 = 
2 3 x[13646 (5) 


— 
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Diviſion in Decimals. 


His is alſo done the ordinary way ; but here the Sigh of 

the Diviſor muſt be ſubſtraed from the Signs of the 

Dividend, or the Number to be divided : and in caſe the Num- 

ber to be 'divided, be leſs than that by which it muſt be dt- 
vided, joyn ſo many © toit, till it come to be equal to ir. 


Example. 

Here are 5. 76 (2) to be divided by 3482 (4); here th 
Diviſor is greater than the Dividend ; therefore add ſo 
many © to it, till it come to be as great or greater; as here 
0000 Cypheers, and there will be 5. 670000 (6), this divide by 
3482 (2), asis uſual in common Diviſions; and put the Signs as 
here is ſeen,8 the Quotient is r65(2); 


14 Now to know what kind of parts 
Y887 (7 they be, ſubſtract the Signs of theFra- 
22788 (2 Qtions, as 4 from 6, and there remain- 
$11699g99 (6) eth 2 , and this 2 is the Sign of the 
ABZLRZ od 65 2) Quotient, as may be ſeen; and this 
JASBS 2 1s a general way : There remain 
34A yet 772, of which if you deſire to 
F have yet ſmaller parts ; then put ſo 
many Cyphers behind it as you deſire, 

N 0 T A. 


If you put one © behind it, or Multiply it by 10, that is all 
one ; and by ſodoing itis brought to 10 leſſer parts, ec. 


The Rule of Three in Decimals. 


His is performed after the ſame manner, as in the Integers: 
and foraſmuch as it confiſteth of Multiplying and Divis 
ding , obſerve the foregoing Rules. 


Example. 
3 @— 0)—7 © 
& 


- G6) 


Z (2 
4 p Of x 6 (0) quotient. 
O The 
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The proof make thus : Say 7 (©) giveth 116 (0), what then 
dos 3 (4) give ? There ariſeth by Multiplication 348, to which 
adding 2 which remained , the whole is 350 (4) 3 theſe divided 
by 7 2), the Quotient 50 (2), and putting away the o, as fig- 
nifying nothing, there remaineth the ſign G) , and then the 
Quotient is as above 5 (7), and the Work is right. 


To extract the Square Root in Decimals. 


O find the Root of a Number given, even 1n its {maller 

parts, put after the Number given towards the right 

hand, as often two Cyphers, or o o, as you defire parts, and 

half the Number of the Cyphers is the Sign of the FraCtians that 
belongs to the Root ; as may be ſeen inthe Example. 


Example. 


20345, Out of this Number I defire to have the Square Root, 
to the ſecond Scruple, or nearer; therefore I put as often two 
Cyphersto it, as I deſire to have parts, as here 4 ; wherefore I 
Joyn eight Cyphers to it, and work, asis uſual in Integers; as 
may be ſeen = beneath. | 
| F|2y lo | ks 
Y[1d [68167 |; 1 
r| j|8r[24|3X|75|19 
21 ox|4#|ooloojooÞoo B) 
1] 4+ 2|_6] 3] 5] 9@ 
zz |88|ag122 B77| © . 
ZZ\BF155 [2 
Z2\8 


The Rootis 142 Rod, 6 Foot, z Inches, 5 Grains, and o Firſt 
Scruples or tenth parts of rains; the Signs of the joyned Cy- 
phers, or their Number is 8, the half of 8 is 4, which is the 


ſign of the FraQtions, and'iis written thus 142. 6359 (4), here re- 
main yet 3119 parts: if you defire to have the Root ſtill nearer, 


add again two Cyphers, as often as you defire to have {maller 
parts, &c. | 
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To extract the (,ube-root in Decimals, 
or Fractions. 


Perate in the ſame manner, as in Integers, and look how 

many FraCtions you defire, ſo often put 3 Cyphers be- 

hind it ; and this wanteth no further declaration, exc. Having 

thus ſhewed the Arithmetick in Decimals, I proceed to ſhew 

ſome Draughts and Operations with the Compaſſes, which any 
one may wr, at pleaſure. 


How a given (Circle is to be divided into equal 
parts, and the Polygones of all Regular Fi- 
gures, neceſſar 7 4 Fortification, are 
to be inſcribed within it, 


| Br" the given Circle be A, B, F, B, Numb. VIIL Fig: 1. 
through which draw the Diameter A B; and where it 
toucheth the Circumference, asin A and B, pur one foot of the 
Compaſſes, and make the two InterſeQtions, C and D ; and 
from the Points, where they cut, draw a ſtreight Line CD, 
falling Perpendicular upon the Diameter A, B: theſe two Lines 
A, Band C, D divide the Circle into four equally, and A, E is 
a {ide of a Square. "+ 
Taking F for the Center, and drawing at the diſtance F, GG 
an Ark H, G, I, and thena right Line from H to I; where this 
Ark cutteth the Circumferencc, as H, I, this isa fide of an Equi- 
lateral Triangle, which may be inſcribed within this Circle. 
The half of this Line, as H, IK, is a Polygone of an Heptagone, 
and the diſtance I B is the ſide of a Dodecagone ; Take K for 
the Center, and at the diſtance A, K deſcribe the Ark A, L, the 
Line drawn from the SeCtion L to A is a fide of a Pentagone, the 
Line G, L is the fide of a Decagone ; G, N of an Hexagone 
E and B are the Centers of the Arks G, M, which Line divideth 
the foutth part of the Circumference into two, and N, B is the 
ſide of an Octogone; divide the Ark H, F, I into three equal 
arts, and one third, as H, O isthe (ide of an Enneagone from 
Lto Pis the ſide of an Hendecagone; E, L i the Polygone of 
a Figure of 16 ſides. 
| P Another 
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Another way to find the Sides of every Regular 
Figure,that oh. be inſcribed within a( ircle, 


His is done thus; Divide the Circumference into four equal 

parts, and then one fourth part of the Circle into ſo ma- 

ny equal parts, as the Figure ſhould have fides ; and take four 

of thoſe parts, and that will be the length of the Polygone of 
ſuch a Figure as you ſeek. 


Example. 


THe Circle Q,P,Y,R, in the Plate Numb.YIIT, Fig.2. is firſt 
| ' divided into four equal parts by the two Diameters OY, 

and P, R; ipartQ, Þ isdivided into ten equal parts, four of 
thoſe parts is the ſide ofa Decagone,y1z. the length KK, P, which 
being ſet off ten times about the Circumference, deſcribeth a 
Regular Decagone; after the ſame manner do with all other 
Figures, dividing always ; of the Circle into fo many parts, as 
you deſire ſides; and four of theſe parts being taken with the 
Compaſſes, make up the fide. This manner may be alſo proved 


by Arithmetick. 
I 


In the making of Geometrical Figures, the Compafles ought 
always to be ſet perfeRtly upon the Lines, and marks made ſoft- 
ly with the feet, to do the work with more perfeCtion. 

There are many other ways , which we paſs over for brevity 


ſake. 


T o divide a Line with the firſt opening of the 
Compaſſes, into as many parts as you deſire. 


Et the given Line be D, E, which you defire to divide into 

ten equal parts; therefore draw an undetermined Line 

B,H, and open the Compaſſes at pleaſure, and with that opening 
ſet off as many parts upon theLine as you deſire,(as hereten from 
B,to H;) fo the tenth part reacheth to H; upon this Line B, H 
make an equilateral Triangle B, A, H, and from A draw the 
Lines AI, AK, AL, AM, &c. Thus you have by the parts of the 


Line 
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Line B, H, a Triangle , which is divided proportionally : then 
take with the Compaſles the given Line D,E, and ſer it off from 
AtoG, and alſo from A toP, and draw the Line P, G, equal to 
D, E, which by the interſeQing Lines ts divided into 10 equal 
parts; as alſo the Line F, G, if it be required, and fo with all 
other Lines whatſoever. 


Tolet fall a Perpendicular upon a given Line. 


Hegiven Line is G,F, and upon the point G we let fall the 
; Perpendicular G,H ; therefore ſet one foot of the Com- 
paſſes in G, and open th'other at pleaſure, as here to T ; from 
thence make the Circumference H, G, F ; and where this cutteth 
the Line G, F, (as in F) from thence draw a Line juſt by the 
Center, till it touch the Circumference in H, and from the 
Point H draw the Line H, G, which ſtandeth right-angled or 
Perpendicular to G, F. There are many other ways, which I 
here omit for brevity ſake. 


From a given Point in a Line, to raiſe 
a Perpendicular, 


He given point is A, and the Line B, C, in Fig. 5. Set one 

foot of the Compaſſes in the point 4 , making with 

th'other the Ark B,C; upon theſe Points ſet one foot of the 

Compaſles,opening th'other at pleaſure, as to D, and make from 

theſe Points the interſe&ion of the Arksin D, at the diſtance 

DC,and draw a Line from the interſeCtion by the given point A, 
to the Line BzC, which is Perpendicular to B, G. 


To make an Equilateral Triangle, 


Pon the Line B, H, in Fig. 6. ſet one foot of the Compaſ- 

ſes in B, and with th'other take the diſtance B, H, and 

with that make an Ark about 4; as alſo out of H : where theſe 

Arks interſe@ one another, there 1s the third Point of the Tri- 

angle; and draw from thence the Lines 4 B, and A H, and fo the 
Triangle is made. 


To 


FT THE STRENGTHENING 


To make a T riansle of three right Lines given, 
whatever they be, provided that two of 
them be longer than the third. 


He Lines are AB, CD, EF ; take with the Compaſſes the 
length of one of the three , which you would have to be 
the Baſe, (which is here 4, B) and mark two Points, onein H, 
and th'other in L ; from the Point L deſcribe the length of the 
Line C, D withan Arkin K, and from H the length of the Line 
E,F, and cut the former Ark in X, and there is the third Point : 
from K draw the Line K,H, equalto E,F; X,L, equal to C,D; 
and LH equal to A,B,&c. 


T hree Points being, given, and not ſtanding in a 
right Line,to draw a(ircumference,which 
ſhall paſs through all three. 


He Points are O, P, Q; make the equal ſeftions on both 
ſides of the Center, as from P and alſo from 0, which is 
doneinV; as likewiſe from O, which falleth in 5, Perpendicular 
upon Q, P, and P, 0. Where theſe touch one another, there 
is the Center (as is ſeen in Fzp.7. Numb. VIII. ) of the Circular 
Ark 0, P, ©, which being drawn, @c. 
The ſame manner obſerve in the finding of the Center of a 
Circular Ark, or a whole Circle. 


To divide a given Circle into 360 degrees, and to 
make an inſtrument from it which Geome- 
metricians call a Theodolit,or Aftrolab. 


His Inſtrument is of great uſe in the Mathematicks ; for 

by the ſame all inacceſſible diſtances, heights and depths 

are meaſured, the uſe of which I ſhall declare in its own place in 
the following parts, and it is divided thus : 

The Circle A> B, Cz D being firſt divided into four equal parts 
by the two Diameters A, B and C, D, take with your Compal- 
ſes the exaCt length of the half Diameter ; as A, E or E D, by 

which 
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which the Circle is divided into fix equal parts, and after the 
manner following into 12 3 with this opening of the Compaſ- 
ſes, ſet one foot in C, and with th'other make upon the Circum- 
ference marks on both ſidesin F and G,likewiſe from D in H and 
L, &»c. Thus the Circumference is divided exaQtly into 12 equal 
parts. The part D, A, or a quarter of a Circle, containeth go de- 
grees, asa quarter of 360 degrees; F,C being a ſixth part, 60 de- 
grees; and DH as a twelfth part, 3o degrees; then divide a 
ewelfth part, as D, H or DL into two, asin O and P, and ſuch a 
part holdeth 15 degrees; then divide one of thele parts into 3, 
and one of them will hold 5 degrees, of which one being exaQ- 
ly divided into 5, one of theſe is a degree, of which 360 make 
up the whole Circumference of every Circle, whether it be 
great or ſmall, and are always proportional, viz. the leaſt Cir- 
cle that can be made, to the greateſt Circle of the Sun, or any 
other Aſtronomical Circle : For if you draw ſeveral Circles out 
of one Center, and from the ſame Center ſeveral Semidiameters 
to the utmoſt Circle, the Arks intercepted in the innermoſt 
Circles contain as many degrees, as thoſe in the outmoſt,ehx. 

Each degree containeth 60 Minutes, a Minute 60 Seconds, a 
Second 60 Thirds, a Third 60 Fourths, and fo on; and they 
are written thus, 4.* 6.1 6.4 #4 g lit hich isas much,as 4 De- 
grees, 5 Min. 6 Seconds, 7 Thirds, 8 Fourths. 

How all kind of Ovals may bedrawn by the Compaſles, is 
to be ſeen by the marks 1,2,3,4,5, and needeth in my opinion 
no further declaration, ſeeing the manner of working appear- 
eth cnough by the Figures. By 6 ts an Oval, which can be made 
by a Cord and 2 or 3 Nails: Thismanner is of much uſe in Ar. 
chiteura civili, to make oblique Vaults. By 7 and g are ſeen 
two ſorts of ſpiral Lines, whole ſtruQure may alſo be perceived 
by the Figures. 

And thus I have ſhewed the principal Draughts with Com- 
paſles, ſerving for Geometrical ule. 
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——-| " —6{ 38% 4 | WW 2 WW | _B. | ""Y 
1 0090]4 0000 | 9g £000 [16 0009125 0000136 2000}, 490000, 64 0000 | $1 0000 
x | 1 020T| 4 ©40I 9 0601 16 0801 |25 IOOI 30 1201| 49 I4O0I = 16G1| 81 1501 

. 102 4 | 0404 4 0804 | 9 1204 16 1604 25 2004 36 2 404 49 2804 6. 3204 | $1 3604 
| g| 1 0609 |4. 1209| 9 1809|16 2409125 3009] 36 3609 | 49 4299| 6 4809| 81 5409 
hog I6 1 0816 4 1616 92416 16 3216 254016] 36 4516 49 $2251 22 6926! $1 7216 
[os] 25 1 10254 2025| 9 3025| 16 40251255025 36 6025 49 7025 | 64 8025 $1 9025 
:[o6| 36] 11236|4 2436| 9g 3636|16 4836125 6036|36 7236|498436|64 9636| 52 0836 
07] 49\11449|+2549 | 94249116 5649125 7049|368449149 9849|651249|52 2649 
Jos] 641 1664|4 3264 | 9 486416 6464 |25 8064| 36 9664 |50 1264 | 65 2864| $2 4464 
'jog| $1|1 1881 4 3681 | 9 543116 7281 25 9081 37 0881|50 2681} 65 4481 $2 6281 
[10] 100 [1 2100/4 4100 | 96100| 16 8100|26 0100] 37 2100 In Pon $2 $100 
'|11] 121] 12321]4 4521] 96721|168921120 1121] 37 3321 59 5521|65 7721 82 9921 
12] 144|12544|44944| 9 7344|16 9744129 2144] 37 4544 | 59 6944 | 65 9344| $3 1744 
13] 169| 12759|4 5369| 9 7969|17 056926 3169] 37 5769 | 50 8369 |66 0969| 83 3569 
But ah rt 2 4.5796 | 98590 17 139620 4196| 37.6996 | 529796166 2596| 83 5396 
15] 225|13225|46225| 99225117 2225126 5225] 378225|51 1225 66 4925 $3 7225 
16] 256| 1 3456 4 6656 | 9 5856117 3056125 6256| 37 9456| 51 2656 | 66 53856| 83 9056 
17] 289| 1 3689|4 7039| 10c489|17 3889|26 7289] 38 0689151 4089 |66 7489 8.4 088g 
13] 324|1 392414 7524|101124|174724|26 8324|381924|51 5524166 9124| 84 2724 
19] 361| 141614 796T|10 1761|17 5561 20 9361 38 3161 | 51 6961 (670761. 54 4561 
' [20] 409| 1 4400] 4 4 8400| 10 2400 17 6400|27 0400] 38 4400 | 518400\67 2400! 84 6400 
21| 441| 14641 48847 $0 39G I7 7241 |27 1441] 38 5641|519841|[67 40.41, 84 5241 
'122| 4$4|14884|4 9284 | 10 3684 |17 8084 [47 2484 | 38 6884 | 52 1254) 67 08; «hows. 
[23]. 529 |1 5129149729104329|17 892927 352938 5129 (522729 67 7399 |*51929 
24| 576|15376|5 9176] 104976|17 9776127 4576|38 9376152 4176|678976|55 3776 
'(25| 625|15625|5 0625] 10 5675 18 0625 27 56251 39 0625 | 52 5625| 680625 $5 5625 
26| 676 |15876|5 1076] 106296|18 1476|27 6676] 39 1576| 52 7076, 68 2276| 55 7476 
127].729|1 612915 1529 |10 6929 18 2329|27 7729139 3129| 528529 68 3929|$5 9329 
: [24 1 6384] 541984] 1 0 7554 18 3184 |27 $784 | 39 4384 | 52 9984 | 68 5554 [86 1184 
[29] 841 I 6641 52441|100241 15 4041 27 9841 39 5641 531441 65 7241 56 3041 
1,30 a Prey 5 2900 Io 8900 18 4900 25 0900] 39 6900153 2900; 68 8900 $6 4900 
| I 71615 330110 9561 18 5761 28 1961| 39 8161 534361 | 69 0561 86 6761 
32 1024}! 74.24|5 3824|11 0224 [15 6624 |28 3024| 39 9424 | 53 5824| 69 2224 | 86 $62, 
I 7689| 5 4289|11 0889 [15 7489|[28 4089|40 0689 | 53 7289 | 69 3889 |87 0489 
[34112567 795615 4756 [11.1556 [13 8356|28 5156140 1956 [53 8756, 69 5556|87 2356 
: 135125] 1 82255 $225 112225|13 9225 9225 [28 6225140 3225, 54 9225| 69 72251|87 4225 
' | 3611296] 1 $496|5 5696|[11 2896|19 0096128 7296|[40 4496 | 54 1696| 69 8896| 57 6096 
[3711369] 1 $7694 5 6169] 11 356919 0969 [28 8369140 5769 | 54 3169| 70 056957 7969 
3811444] 1904415 6644 | 11 4244|19 1844128 9444|49 7044 | 54 4644 | 70 2244 | 57 9844 
'139|1521| 19321|5 7121] 114921 192721|29 0521 493321 546121|70 3921 $85 1721 
1 9600| 5 7600] 11 5600|19 3600|291600| 40 9659| 54 7600] 70 5C00|$8 3600 
1 9881] 5 808x | 11 6281|19 44$1|292681|41 0881|54 9081|70 7281185 5451 
2 0164|5 $564 | 11 6964 | 19 5364 |29 3764 |41 2164|55 0564 | 70 5954 88 7364 
| 2 0f49| 5 9049 | 11 7649 |.19 6249}294534y |41 3449 | 55 2049 | 71 0649155 9249 
| [#4 [2936]2.9736|59536 | 11.8336] 19 7136129593641 4736 |55 3536 | 71 2336 |99 1136 
 [4$12625]2 1025) F 0025 | 11 9025 19 8025[297025|41 6025|55 5025, 71 4025 89 3 3025 
; [46[2116|2 1316|60516| 1119716 |19 8916|298136|41 7316|55 6516|71 5716 $9 4916 
& [47|2209| 2 1609 61009 12 0409 |19 980g |299209|41 8609 | 55 $009 | 71 7409 | 59 6509 
: [45 2304| 2 1904 61504| 12 1104 |20 0704 [300304 [41 9904 |55 9504 | 71 9104|59 8704| , 
[49/2 122291[.6.2001| 12 $801 |20 1601 [30 1401|42 1201 (56 1001 | 720801 | 90 0601 
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Numeri integri cum ſuis Quadratis, 


| O., 
50! 2509 
51] 2001 
52| 2704 
53/2509 
54\2916 
551 3925 
56|3136 
5713249 
58] 3364 
5913451 
6013609 
6113721 
6213544 
63 | 3569 


6514225 
66 [4356 
6714489 
68] 4624 


70| 4900 
71|5041 
72|5154 
73 |5329 
741.3479 
75| 5625 
7615776 
7712929 
78 | 6084 
79 [6241 
8016400 
$116561 
8216724 
83 [6589 


$4 12250 (13 


8517225 
$617396 
8717569 
8817744 
39 [7921 
$8100 
91|$251 
92 | 8464 
9313649 


94 $836 


95 | 9025 
9619216 
9409 
9604 


6414096 
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2 250016 2500 
2 2801 |6 3001 
2 3104|6 3504 
2 340916 4009 
23716 6 4516 
2 4025 16 5025 
2 4336 6 5536, 
2 4649 |6 6049 
2 4964 |6 6564 
2 5281 6 7081 
2 5600|6 7600 
2 5921|6 $121 
2 6244 |6 3644 
2 6569 |6 9169 
2 6896 |6 9696 


69 14761 


2 7225|7 0225 
2 7556 |7 0756 
2 7889|7 1289 
2 $224 |7 1824 
2 3561 7 2361 
2 8900| 7 2900 
2 924117 3441 
2 9554 |7 3954 
2 992917 4529 
3 027617 5976 
3 062517 5625 
3 0976 | 7 6176 
3 1329|[7 6729 
3 1684 | 7 7284 
32041|2 7841 
3 2400| 7 8400 
3 2761|7 8961 
I2 9524 
4-10 5 0086 
8 0656 
8 1225 
S 1796, 
8 2369, 
$ 2944 
3521| 
$ 4100 
$ 4681 
8 5264| 
$ 5849 
8 6436 


s 7025 


3 9204 E 8804. 


$ 9401 


8 7616, 
3 8209 


3» _| 


12 2500 
12 3201 
I2 3904 
I2 4609 
12 5316 
12 6025 
12 6736 


""—_ 
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20 2500 3092500 
20 3401 303601 
20 4304 394794 
20 5209 30 580g 


206116 30 6916 


20 7025 308025 


[20 7936 399136 


12 7449|20 8849 31 0249 |4 
12 $164 {20 9764 31 1364 
12 8881 | 21 0681 31 2481 
21 1600 Z1 3600 
21 2521 514721 
21 3444 31 5544 
21 4369 31 6969 
21 5296 31 $096 
ZI 6225 31 9225 
2I 7156 32 0356 
21 8089 32 1439 
21 9024 32 2624 
21 9961/32 3761 
22 0900 32 4900 


12 9500 
130321 
13 1044 
13 1769 
13 24962: 
13 3225 
13 3956 
13 4659 
13 5424 
13 6161 
13 6900 
13 7641 
13 8384 
139129 
13 9876 
14 0625 
14 1376 
I4 2129 
14 2884 
14 3641 
14 4400 
I4 5161 


I4 5924 
14 6689 


14 7456 


14 8225 
14 3996 
15 9769 
15 0544 
151321 
15 2100 
15 2881 
15 3664 
15 4449 
15 5236 
15 6025 
156816 
15 7609 
15 8404 
15 9201 


22 1841 
22 2784 
22 3729 
—— 
22 5625 
22 6576 
22 7529 
22 3484 
22 9441 
23 0400 
23 1361 
23 2324 


23 3289, 


32 604 1 
32 7184 
32 8329 
32 9476 
33 0625 
331776 
33 2929 
33 4084 
33 5241 
33 6400 
33 7561 


33 8724 
33 9889 


234256| 34 1056 
23 5225 [34 2225 


23 6196 
23 7169 | 
23 $144 
239121 


24 0100 
24 1081 
24 2064 
24 3049 
24 4236 
24 5025 
24 6016 
24 7009 
24 8004. 
24 9001 


| 


34 3396 
34 4569 
34 5744 
34 6921 
34 $100 
34 9281 
35 0464 
35 1649 
35 2836 2836 
35 4225 
35 5216 
35 6409 
35 7604 
35 8801 


[= 
42, 3801 
42 5104 
42 6409 
42 7716 
42 9025 
43 9336 

43 1649 
43 2964 
43 4281 
43 5600 
+3 6921 
43 $244 
43 95069 


44 0896 


44 2225 
44 3556 
44 4389 
44 6224 
44 7561 
44 8900 
45 0241 
45 1584 
45 2929 
454276 
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56 2500 
56 4001 
36 5504 
56 700g 
56 8516 
57 0025 
57 1536 
37 3949 


57 4564 
57 6081 


57 7600 
$79121 
58 0644 
58 2169 
58 3696 


58 5225 
53 6756 
58 8289 
58 9824 
591 361 
59 2900 
59 4441 
59 5984 
59 7529 
59 9076 


45 5625 
45 6976 
45 8329 
45 9684 
46 1041 
46 24co 
46 3761 
- 5124 
46 6489 
46 7856 
469225 
47 0596 
47 1969 
47 3344 
47 4721 
47 6100 
47 7481 
47 $864. 
48 0249 
43 1636 
48 3925 
48 4416 
48 5309 
48 7204 


48 8601 


600625 
602176 
60 3729 
60 5284 
606841 
60 8400 
60 9961 
611524 
61 3089 
G1 4656 
Gr 6225 
G1 7796 
61 9369 
62 0944 
G2 2521 
62 4100 
62 5681 
62 7264 
62 8849 
63 0436 
63 2025 
63 3616 
63 5209 
63 6804. 
63 8401 
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72 2500 |90 2500 


72 4201 
72 90+ | 
72 7609 | 
72 93 16 
73 1025 
73 2736 
73 4449 
73 6164 
73 7881 
73 9600 
74 1321 
74 3944 
74 4709 


746496|92 


74 3225 
74 9956 
75 1689 
75 3424 


755161193 


75 6900 
753641 
76 0384 
762129 


76 3876194 


76 5625 
76 7376 
769129 

770884 


90 4401 
90 6304 
90 $209 
91 O116 


91 2025 


772641 [95 


77 4400 
77 6161 
77 7924 
77 9689 


78 1456 |96 


78 3225 
78 4996 
78 6769 
78 8544 


79 9321 


79 2100 
79 3881 
79 5664 
79 7449 
79 9236 
80 1025 
$0 2816 
80 4609 
80 6404, 
808201 


97 0225 
972196 
97 4169 
97 6144 
97 $121 
98 0100 
98 2081 


98 4064 | 


986049 
98 8036 


99 ©0025 


99 2016 
99 4009 


99 800x 
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100 2001 
100 400.4 
1006 009 
100 8016 


IOI 0025 
Io12036 
I01 4049 
IOI 6064 
101 8081 
102 OIOO 
T02 2I211125 4321 


121 4404 
I21 6609 


I22 1025 
122 3236 
122 5449 
122 7664 
122 9881 


— 


123 2100 


I21 220L | 


121 $815 144 


| 3, 


145 2025 
145 4436 
145 694.9 
145 9264 
I46 1681 
146 4100 
146 6521 


102 4144123 6544 


22 


25 
26 
27 
28 


102 6169 (123 8769 


102 _—_ 
I03 0225 
IO3 2256 


103 4289 
103 0324 


[103 $361 


104 0400 
104 #441 


104 4454 


23 | 104 6529 
24 |194 8576 


IO5 0625 
I05 2676 
105 4729 


124 ©0996 


I24 3225 
124 5450 


124 9924 


I 24 3924 


I25 2161 | 
m—_— dm 
125 4400 


125 6641 
125 8584 
I261129 
126 3376 
126 5625 
126 7876 
127 0129 


— — 


39 [1079521 


105 6784 
105 8841 
106 0900 
106 2961 
106 5024. 
106 705g 
106 9156 


127 2384 
1274641 
I 27 6900 
I27 9161 


128 $956 
128 $225 
129 0496 
I29 2769 
129 5044 
129 7321 
129 9600 
1301881 
130 4164 
1306449 
108 9936|130 8736 
IO9 2025131 I025 
IO9 4116|131 3316 


107 1225 
I07 3296 
107 5369 
107 7444 


108 1600 
I08 3681 


IO8 5764. 
08 7849 


146 5944 
1471369 
147 3796 
[147 6225 
147 8656 
145 Iogg 
148 3524 
200 $006 
148 8400 
149 C841 
149 3354 
149 5729 
1492276 
I50 0625 
150 3076 
150 5529 
150 7984 
151 2441 
I51 2900 
[151 5361 


128 1424 |151 7524 
I28 3689| 


152 0289 
I52 2756 
152 5225 
152 7696 
153 0169 
1532044 
153 5121 
153 7600 
154 0081 
I 54 2564 
154 5049 
254 7530 
I55 £025 
1552516 


I09 6209 |131 5609 
Iog $304 [131 7904 


|I1O 040T [132 0201 


155 508g 


13., 
I69 0005 
169 2601 


I69 5204 


169 7809 


I70 0416 


170 3025 
170 5636 


1708249 


171 0864 
171 3481 
I7T1 6100 


Le I'4 

196 OD00 
[196 2801 
196 5604 
195 8409 
197 1 210 
197 4025 
197 6836 
197 9649 
| 198 240 4 
198 5281 
I98 8100 
199 0921 


I71 8721 


172 1344] 


172 3969 


199 3744 
199 656g 


0.4. = PP able of 1 whole Numbers, and their Squares, 


172 6596 | 199 9396 
172 9225 | 200 2225 
173 1856 | 200 5056 
173 4489 |200 758g 
1737124 201 0724 
173 9761 [= 3561 
174 2400 | 201 6400 
I74 a [201 - 
I ' 202 

a7 2329 /202 wa 
175 2976 | 202 7776 
175 3625 | + _ 
I75 $270 203 347 
176 092g 2030329 


(155 7504 
[156 0001 


| 181 9801 


I76 0241 
176 8900 
I77 I56G1 
177 4224 
I77 6889 
1779556 
178 2225 
178 4396 
178 7569 
I79 0244 
179 2921 
179 5600 
1798281 
ISo 0964 
180 3649 
I80 6336 


1509025 
13x 1716 
1581 4409 


176 3584 203 9184 
204 2041 
204 4900 
204 7701 
205 0624 
205 3489 
— 
205 9225 
206 2096 
206 4969 
200 7844 
£207 0721 
207 3600 
207 6481 
207 93% 4 
208 2249 
208 GI 36 
208 802 5 
209 0916 


151 7104 


209 6704 
202 9601 


'239 9401 


2 
225 0000 
22 5 3001 
225 6004 
225 goog 
226 2016 
226 5025 
226. 8036 
327 1049 
227 4064 
327 7081 
228 0100 
225 3121 
228 614 
228 9169 
£29 2196 
229 5225 
229 8256 
230 1289 
230 4324 
231 0400 
231 3441 
231 6484 
2 319529 
232 5625 
232 8676 
233 1729 


IG. 


——  ——C—_— 


256 0000 
256 3201 


257 9236 
258 2449 
258 5664 
hone 
259 2IOO 


260 1769 


Ce. 


256 6404 | 259 6804 
256 9609| 290 0209 
257 2816| 290 3616 
257 6025290 7025 


259 5321, 
4|259 5544 


239 3401 


291 0436 


291 3849 
291 7264 


| | 
, 292 2691 | 
292 4100, | 


292 7521] 
293 ©0944 
293 4369 


260 4996 293 7796 
260 8225 294 1225 
261 1456 294 4656 
26 1 4689 294 808g 
261 7924 | 295 1524 
262 4400, 295 8400 
262 7641 | 296 1841 
263 0884 296 5284 
263 4129 | 296 8729 
26 3 7376 | 297 2176 
264 0625 | 297 Teas 
264 3876 | 297 9076 
264 7129 | 298 2529 


233 4784 
233 7841 
234 0900 
234 3961 
234 7024 
235 008g 
235 3156 
235 6225 
235 9296 
236 2369 


237 1600 
337 4681 
237 776 

238 ches 
238 3936 
238 7025 
239 0116 
239 3209 
239 6304 


265 0384 
265 3641 
265 6900 
266 O161 
266 3424 
266 6689 
266 9956 


267 9769 
268 3044 
268 6321 
263 9600 
269 2881 
269 6164 
269 9449 
970 2790 


—— — 


270 6025 
270 9316 
271 2609 
271 5904 


271 9201 


267 3225| 
267 6496 | 


304 1536 


298 5984 
— aſi 
299 2900 
299 6361 
299 9824 
300 3289 
300 6756 
301 0225 
3O1 3696 
301 7169 
302 0644 
302 4121 
302 7600 
503 1081 
393 4564 
303 8049 


304 5025 
304 8516 


305 2009 
305 5504 
305 gool | 


— 


Tn 


” 


DR t—— a « 


AN” AR Bod UAE 4 nog PADMA Zi) Ls 


bk —if_olk S&. 


—_— 


09 [8g I www 
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Numeri integri cum ſuis Quadratis, 


Pag.s. 


ado 


IT, 


I —  —— 


132 4801 
132 7104 
132 9409 


133 8649 


134 7921 


136 6561 


1394761 


I2.. | _ 13++ 


132 2500 


133 1716 


133 4025 
133 6336 


134 0964 
134 3231 
134 5600 


135 0244 
135 2569 
1354896 
135 7225 
135 9556 
136 1889 
I 36 4224 


136 $900 
137 1241 
137 3584 
137 5929 
137 8276 
138 0625 
138 2976. 
138 5329 
138 7684 


139 2400 


139 7124 
1399489 
117 5056 | 140 1856 
117 7225 1404225 
140 6596 
140 8969 
141 1344 
118 5921| 141 3721 
1416100 
141 8481 
142 0864. 
142 3249 
142 5636 
142 $025 
143 04161167 9616 
143 2809 | 168 2209 
143 5204 
143 7601 


| 


[168 7401 


156 2500 182 2500 


132 5201 
182 7904 
133 0609 
183 3316 
183 6025 
157 7936, 133 8736 
158 0049 104 1449 
158 ” HR» 4164 
153 5881, 184 6881 
153 7600 184 9600 
159 0121 185 2321 
159 2644 (185 5044 
159 5169185 7769 
159 7696 186 0496 
160 0225|186 3225 
160 27561186 5956 
160 5289 186 8689 
160 7824 (187 1424 
161 03611187 4161 
I61 2900|187 6900 
161 5441 |187 9641 
161 7984 [155 2384 
I62 0529 188 5129 
162 3076|188 7876 
162 5625|189 0625 
162 8176159 3376 
163 0729159 6129 
163 3284; 159 8884 
163 58411190 1641 
163 8400| 190 4400 
164 09611199 7161 
164 3524 [190 9924 
164 6089 | 19T 2689 
164 8656 |191 5456 
165 1225|191 8225 
165 3796|192 0996 
I65 6369 192 3769 
165 8944 |192 6544 
166 15211192 9321 
166 4100| 193 2100 
166 66811193 4881 
166 9264 | 193 7664 
167 1849194 0449 


156 JOOL 
156 7504 
157 0009 
1572516 
157 5025 


167 4436 194 3236 
167 7025|194 6025|223 5025 
194 $$816|223 8016 
195 1609|224 1009 
195 4404224 4004 
195 72011224 7001 


168 4804 


| deed 
210 2500 
210 5401 
210 $304. 
211 1209|241 1809' 273 2409 
211 4116|241 4916 
211 7025 |241 8025 
211 99361242 1136 
212 2849 i242 4249 
212 5764 |242 7364 
212 8681 


—————— 


213 1600 


220 2256 | 


I%. | 
240 2500; 
240 5601 
240 8704 


243 0481 
243 3600 
243 6721 
243 9844 
214 0369 |244 2969 
214 3296 | 244 6096 
214 6225 | 244 9225 
214 9156| 245 2356 
215 2089 |245 5489 
215 5024 
216 0900 
216 3841 
216 6784 
216 9729 
217 5625 
217 8576 
218 1529 | 248 6929 
218 4484 | 249 0084 
218 7441249 3241 
219 0400 | 249 6400 
219 3361 , 249 9561 
219 6324 | 259 2724 
219 9289 |250 5889 


213 4521 
213 7444 


209 2268 
246 4900 
246 8041 
247 1184 
247 4329 


248 3776 


220 5225|251 2225 
220 $196 |251 5396 
221 1169 
221 4144 
221 7121 
222 0100 
222 3081 
222 6064. 
222 9049 


252 1744 


252 $8100 
213 1281 
253 4464 
253 7649 


254 4025 
254 7216 


255 3604 
'285 6801 


I 6, 


276 8896 


245 8624 


1247 7476; 
248 0625 


251 $569 


—— 
306 2500 
306 6001 
3c6 9504 
307 300g 


— — 


272 2500 
272 5801 
272 9104 


273 5716| 307 6516 


308 0025 
308 3536 
308 7049 
309 0564 
309 4051 
309 7600 
310 I121 
310 4644 
310 8169 
jun 2000 
311 5225 
311 $756 
312 2289 
278 2224| 312 5824 
278 5561] 312 9361 
278 $yoo| 313 2900 
279 2241} 313 6441 
279 5584 | 313 9954 
279 8929| 314 3529 
280 2276] 314 7279 
280 5625] 315 0625 
280 89761315 4176 
281 23291315 7729 

316 1284 


281 5684 
281 90411316 4841 
316 8400 


232 2400 
317 1961 


282 5761 
317 5524 


282 9124 
283 24891317 9089 


273 9025 
274 2336 
274 5649 
274 3964 
275 2281 
275 5600 
275 8921 
276 2244 
276 5569 


277 2225 
277 5550 
277 8889 


283 9225\ 318 6225 
284 2596| 318 9796 
284 5969319 3369 
284 9344, 319 0944 


252 4921|285 27211320 0521 


285 6100| 320 4100 
285 94811320 7681 
286 2864 | 321 1264 
286 6249| 321 4549 


223 2936|254 0836 286 9636|321 5436} 


287 3025 322 2025 


'287 6416) 322 5616 
255 0409; 287 980g 322 9209 
[288 3204| 323 2304 


2383 6601] 323 6401 


— 


OO| 324 0000 3651 0000 
| 324 3601. 361 3801 
324 7204 | 361 7604 
325 0809 362 1409/ 401 2009 
{325 4416 |362 5216 | 401 6016 
©5 | 325 $025 | 362 9925 | 402 0025 
06 | 326 1636 | 563 2836| 402 4036 
07 | 326 5249 
| 326 8864 
O9 | 32272481 
10 | 3276100 
I |3279721 
12 (325 3344 
13 |328 6969 
14 | 329 0596 
I5 329 4225 
16 | 329 7856 
I7| 330 1489 
IS | 330 5124 
19 |3308761 
331 2400 
[3316041 
22 | 331 9684 
23332 3329 
24 | 332 6976 
333 06525 
333 4270 
333 7929 
3341534 
334, 5241 
334 3900 


OI 
O2 
03 
04 


20 | 
21| 


25 
26 
27 
28 
2Y 
30 
31 
32 


2l., 
441 0000 
441 4201 
441 5404, 


2ZO., 


19. | 


4GO Oc OO 
400 4001 
400 8004. 


335 2561 
335 6224 
335 9859 
336 3556 


| —m—m——_ 


336 7225 
337 0896 
337 4569 
337 8244 
338 1921 
338 5600 
338 9281 
339 2964 
339 6649 
340.0336 
340 4025 
340 7716 
341 1409 
341 5104 


341 8801 


443 5236 
443 9449 
444 3564 
444 7581 
445 2100 
445 6321 
446 0544 
446 4769 
446 3996 
447 3225 
447 7456 
448 1689 
445 5924 
449 OIGI 
449 4400 
449 8641 
[507129 


402 8C49 
403 2064 
403 6381 
40.4 0100 
365 1921 | 404 4121 
365 5744 | 494 5144 
365 9569| 405 2169 
366 3396|405 9196 
366 7225| 406 0225 
3671056, 4064256 
367 4889 | 406 828g 
367 $724 [407 2324 
36$ 2561 407 6361 
36$ 6400| 408 0400 
369 0241405 4441 
369 4084 |408 8484 
369 7929| 409 2529 
370 1776| 409 6576 
370 5625| 4100625 
370 9476\410 4676 
[371 3329|410 8729 
(371 7184 [411 2784 
72 2007 452 hat 
372 4900| 412 0900 
372 8761 | 412 4961 
373 2624 | 412 9024 
373 6489| 413 3089 
374 9356|413 7156 
374 4225|414 1225 
374 8096 | 414 5296 
375 1969|414 9369 
375 5844| 415 3444 
375 9731| 415 7521 


363 6049 
364 0464 
364 4281 
364 $160 


450 7129 
+51 1376 
451 5625 
451 9876 
452 4126 
4-53 be 


453 2641 


453 6900 
454 1161 


454 9689 
4553956 


455 8225 
456 2496 
456 6769 
457 1044 
SLES. 


457 9500 
458 3881 
453 8164 
459 2449 
4596736 
460 1025 


376 3600| 416 1600 
376 7481| 416 5681 
377 1364| 416 9764 
377 5249|417 3349 
377 9136|417 7936 
378 30251418 2025 
378 6916|418 6116 
379 080g|419 0209 
379 4704 [419 4304 
379 8601 


+54 5424| 4 
498 6289 
499 9750 
9 5225 
4 9696 
500 4169 
500 5644 
5o1 3121 
501 7600 
5O2 2081 
502 6564 
503 1049 
503 5536 
504 0025 
469 5316, 504 4516 
460 9609 504 g009 
461 3904 505 3504 
419 8401 |46r 8201 505 801 


A Table: of whole Numbers, and their Squares, 


—_ 


2240 
454 ©0000 
454 4401 
4384 5504 
455 3209 
455 7616 
486 2025 
456 6436 
487 0549 
437 5264 
487 9681 


—_— 


488 4100 
488 8521 
45g 2944 
489 7309 
499 1790 
490 6225 
491 ©0656 
491 5039 
491 9524 
492 3961 
492 8400 
493 2541 
493 7254 
494 1729 
494 $176 


—— 


495 ©0625 
495 5079 
495 9529 
496 39834 
496 $441 


———— 


497 4900 


497 7301 


g8 1824 


23 | 2h | 25% | 
529 0000 [576 0000 | 625 oco0! | 
529 4601 |576 4801 | 625 5001 | 
529 9204 |576 9604 | 626 0004 
530 3809 [577 4409 | 626 500g 
$30 8416 [577 9216 | 627 0046 
$31 3025|578 4025 | 627 5025 
531 7636|578 8836 | 628 0936 
2332 2249579 3649 | 628 5c49 
<32 6864 |579 $464 | 629 0064 
$33 1481 580 3281 | 029 5081 | 
533 6100|589 8100 630 0100 
534 0721 |581 2921 | 630 5121 
534 5344] 581 7744 
334 9969 | 582 2569 
335 4596|582 7396 
535 9225|583 2225 
536 3856|583 7056 
536 8489| 584 18$9 


337 3124|584 6724 
337 77611585 1561 | 634 5361 
538 2400| 585 6400 | 635 0400 
538 7041|586 1241|635 5441 
339 1684 | 586 6084 | 636 0484 
539 6329| $87 2929 | 636 5529 
349 0976|587 5776 |637.9576 
540 5625|588 0625 |637 5625 
541 0276|588 5476 | 638 0676 
541 4929| 589 0329 [638 5729| 
341 9584| 589 5184 '639 0784 
262 $8495| 200 nngr 1629 $3er 
542 8900| 590 4900 [640 0900 
343 3561|590 9761 |640 5961 
543 8224 FOI 4624 641 1024 
544 2889] 591 9489 |641 608g 
344 7556592 4356 [642 1156 
545 2225| 592 9225 1642 6225 
545 6396| 593 4096 |643 1296 
546 1569 | 593 $959 | 643 6369 
545 6244| 594 3544 | 644 1444 
547 9921] 594 5721 [644 6521 
547 5600| 595 3600|645 1600 
548 0281] 595 8481 | 645 6683 
548 4964| 596 3364 | 646 1764 
548 9649| 596 $249 | 646 6849 | 
549 4336 $97 3136 (947 1936 | 
549 9025| 597 5025 [647 7025 | 
550 3716|598 2916 |648 2116 
550 $409 |5g8 780g |648 7209 


551 3104|599 2704 [649 2304 
551 7801 |599 7601 |649 7401 | 


*. 5. eeocu_neÞoacgoatyt we a 


38 
39 
90 
91 
92 
93 
94 
95 
96 


[354.9456 


87] 356 0769 


342 9904 
343 3609 
343 7316 
344 1025 
344 4730 
344 $449 
345 2164 
345 5851 
345 9600 
346 3321 
340 7944 
347 0769 
347 4496 
347 $225 
348 1956 


———— — 


Numer! integri cum ſuis Quadratis, 


— —ſ 
I ts 


o_ 
380 2500 
3580 6401 
381 0304 
351 4209 
381 $116 
382 2025 
352 5936 
352 95849 
383 3764 
383 7681 
384 1600 
384 5521 
354 9444 
3385 3369 
385 7296 


(386 1225 


[386 5156 


348 5639 [386 9059 
| 


348 9424 
S230 


349 6900; 388 ©900 [428 4900 
350 9641 | 


350 4354 
350 $129 
[351 1576 


351 5625 


[359 2.729 


387 3924 
387 G9G1 


388 4541 
388 3784 


389 6676 
390 0625 


ZO,s | 


420 2500 
420 6601 
421 0704 
421 4509 
421 8916 
422 3025 
422 7136 
423 1249 


I 
462 2500 
462 6801 | 
463 1104 | 
463 5409 | 
463 9716 
464 4025 
464 $336 
465 2649 


| 


351 9376 


3904576 


(430 9776 
352 3129| 390 5529[431 3929 | 
352 6534 391 2484 | 431 8084 | 


428 0761 


455 6964 | 
466 1281 
466 5609 
466 9921 
467 4244 
467 $569 
468 25g6 
468 7225 
469 1556 
469 5389 
470 0224 
470 4561 
470 8900 
471 324T | 
471 7584 

472 1929 

430 1476|472 6276 

430 5625|473 0625 

þ{& 4976 


423 5364 
423 9451 
42,4 3600 
424 7721 
425 1544 
425 5969 
426 0096 
426 4225 
426 $356 
4272459 
427 0624 


428 9041 
429 3184 
429 7329 


BEL... 
506 2500 
506 7001 
507 1504 
507.6009 
50s 0510 
508 5025 
508 9536 
509 4049 
509 8564 
$510 3ob1 
Flo 7600 
FI1 2121 
Fl1 6644 
5i2 116g 
$13 3696 
513 0225 
513 4756 
513 9289 
514 3524 
ns 2261 


— 


MM 
5522500 
552 7201 
553 1904 
553 6609 
554 1316| 
554 6025 
355 ©0736 
555 5449 
556 0164 
556 4881 
556 9600 
$57 4321 
397 9044 
558 3769 
558 8496 
559 3225 
559 7956 
560 2689 
560 7424 
561 2161 


VP 
Y 
D 


24 | 
6co 2500| 650 2590" 
600 7401 | 650 7601 | 
601 2304| 651 2704 | 
Gor 7209 651 7809 | 
6c 2 2116; 652 2916 | 


— 


602 7025, 652 TIT 
603 1936| 653 3136| 
603 6849 | 653 $249 
604 1764 654 3364 
©04 6681 | 654 $481 
605 1600, 655 3600 
605 6521| 655 $721 
606 1444. 656 3544 
606 6309 656 $8969 
Go7 1296 657 4096 
607 6225 657 9225 | 
608 1156 658 4356 
608 6089, 658 9489 
609 1024 | 659 4624 
609 59611 659 9761 


F15 2900 | 561 6900 
515 7441 | 562 1641 
516 1984 | 562 384 
516 6529 | 563 1129 


Gro 0900. 
6105841 
G11 0784 
G11 5729 
612 £676 


660 4900 
GGI ©0041 
661 5184. 
662 0329 
662 54.76 


F17 5625 
F18 ©0176 


3530641 [391 6441 |432 2241! 474.2047 | 519 3847 
353 4409| 392 9400 |432 6400| 475 2400, F19 5400 
353 $161] 392 4361 | 433 0561 (475 6761 | 520 2961 


354 1924 
354 5659 


355 3225 


| G) 


393 


394 ©225 


3556995 


356 4544 
356 3321 
357 2100 
357 5881 
357 9664 
358 7246| 


97 
98 


394 4196 
394 $169 
395 2144 
395 0122 
396 9100 
396 4081 
396 5064 


92 5324. 433 4724 
2289433 558g 
393.9256 | 434 3956 
434 7225 


435 5569 
4359744 


397 2949 


358 7236| 397 9936 (438 4836 
359 1025 398 0025 (438 go25 
359 4316: 398 4916 | 439 3216 
359 8609, 393 3009 | 439 7409 
360 2404 | 399 2004 | 440 1604 
99 360 6201 | 399 6001 [4405801 


470 1124] 
476 5499 | 
476 9556! 
477 4225 
477 5596 
478 2969 
478 1344 


435 1396 


436 3921 
436 3109 
437 2281 


479 6100 
480 0451 


520 7524 
$21 2059 
521 6656 
$22 1225 
$22 5796 
$23 0369 
$23 4944 


479 1728 523 9521. 


524 4100 
52.44 $681 


480 43864 
480 9249 | 
481 3636 
481 8025 | 
482 2416 


437 6464 
438 064g 


525 3264 
525 7549 
$26 2436 
526 7025 
527 1616 


432 6809 | 527 620g 
433 1204 528 0804 
| 483 5601 | 523 5421 


473 9329 518 4729 | 565 0129 
474 3684 518 9284 | 565 4884| 


| 


564 0625 
564 5376 


565 9641 
566 4400 
566 9161 
567 2924. 
567 8689 


| G 
568 3456 | $17 0256 | 667 7056 


568 8225 
569 2996 
569 7769 
5379 2544 
579 7321 
F71 2100 
571 6881 
$72 1664| 
572 6449 
373 F236] 
573 $025, 
574 0816 
574 560g 
575 9404 


575 $201] 624 5001 |©75 4801 


——= 


G12 5625 ' 663 0025 
6130576 663 5776 
613 5529 ' 064 0929 
614 0484 664 6c84 
274 hr | 005 126 
615 0400 | £65 64c0 
615 5361 | 066 1561 
616 0324 | 666 6724, 
616 5289 | £67 1889 


617 5225 668 2225 
618 0196 | 668 7396 
618 5169 | $69 2569 
619 0144| 369 7744 
GIg95121 70 2921 
670 83100 
671 3281 
671 $464 
072 3649 


620 0100 
620 5c81 
621 0064 
621 5049 
622 0036 | 972 8836 
622 5$025|©73 4025 
623 0016 | 673 9216 
623 5009 | ©74 4409 
624 0004 | ®74 9604 


_—_———_— 


| Pag.s. 


A Table of whole Numbers, and their Squares, 


>. 
OI 
O2 
03 
04 
05 


of 
© 


126 


27 
28 


[29 


32 


06 | 


| 
| 


24 689 0625 


26.+ 


676 0000 
676 5201 
677 0404 
677 5609 
678 0816 
678 6025 
679 1236 
679 6449 
680 1664 
680 6881 


681 2100 
681 7321 


632 2544 
682 7769 


0129 
688 5376 


689 5876 
690 1129 
690 6384 
691 1641 


3O' 691 6900 
31| 692 2161 


692 7424 
693 2689 
693 7956 
694 3225 
694 8496 
695 3769 
695 9044 


39| 696 4321 


696 9600 
697 4881 
698 0164 


698 5449 


699 6 025 


701 7201 


27 ++ 


23.. 


29.» 


| . | 30s 


729 0000 
729 5401 
730 o80g 
730 6209 


731 7025 
732 2436 
732 7849 
735 3264 


734 4100 
734 9521 
735 4944 
736 0369 


736 5796 


784 0000 
784 5601 
785 1204 
785 6809 


731 1616| 786 2416 


786 8025 


787 9249 
788 4864 


733 $681| 789 0481 


789 6100 
790 1721 
799 7344 
791 2969 
791 8596 


737 1225 
737 6656 
738 2089 


738 7524 


699 0736| 


700 1316 
700 6609 
| 701 1904 


739 8400 
749 3841 
749 9284 
741 4729 


742 0176 


742 5625 
743 1076 
743 6529 
744 1984 


744 7441 


745 2900 
745 8361 
746 3824 
746 9289 


747 4756 


748 0225 
748 _ 
749 11 

749 6644 


75O 2121 


750 7600 
751 3081 
751 8564 
752 4049 
752 9536 
753 5025 
754 2516 
754 6009 
755 1504 
755 7001 


792 4225 
792 9856 
793 549 
794 1124 


_739 2961|_794 6761 


795 2400 
795 8041 
796 3684 
796 9329 
_797 4976 
798 0625 
798 6276 
799 1929 
799 7584 
200 324 
800 8900 
801 4561 
802 0224 
802 5889 


803 1556 


803 7225 
804 2896 
804 $569 
805 4244 
205 9991 
306 5600 
807 1281 
807 6964 
808 2649 
808 $336 
809 4025 
809 9716 
810 5409 


$11 1104 
811 6801 


787 3636| 


841 0000 
$41 5801 
842 1604 
842 7409 
343 3216 


346 8100 
847 3921 
847 9744 
$848 5569 
849 1396 
849 7225 
850 3056 
850 8889 
351 4724 
852 0561 
852 6400 
853 2241 
853 8084 
$54 3929 


854 9776 


855 5625 
856 1476 
856 7329 
857 3184 


_$57 9041 


858 4900 
859 0761 
859 6624 
860 2489 


860 8356 


861 4225 
862 ©0096 
862 5969 
863 1844 


| 863 7721 


864 3600 
864 9481 
865 5364 
866 1249 
_866 7136 
867 3025 
_ 8916 
868 4809 
369 0704 
869 6601 


900 0000 
900 6001 
90I 2004 
9o0t 800g 


902 4016 


903 ©0025 
903 6036 
904 2049 
904 8064 


905 4081 


906 0100 
906 6121 
907 2144 
907 8169 


908 4196 


90g 0225 
909 6256 
910 2209 
910 $324 


911 4361 


912 ©0400 
912 6441 
913 2454 
913 $529 
914 4576 


em 


915 0625 
915 6676 
916 2729| 
916 8784 
917 4541 


mma 


918 O9co 
918 6961 
919 3024 
919 908g 


920 5156 


921 1225 
921 7296 
922 3369 
922 9444 
923 5521 
924 1600 
924 7651 
925 3764 
925 9349 


926 5936 


927 2025 
927 8116 
928 4209 
929 0304 
929 6401 


962 2404 


962 86509 


963 4816 
964 IOzg 
964 7236 
965 3449 
965 9664 
966 5881 
967 2100 
967 B321 
968 4544 
969 0769 
_969 6936 
970 3225 
970 9450 
971 5689 
972 1924 
972 $161 
973 on 
974 ©0041 
974 6884 
975 3129 
_975 9376 
976 5625 
977 187 
977 8129 
978 4394 
979 C641 
979 6900 
980 3161 
980 9424 
981 5689 


982 1956 


982 8225 
983 4496 
984 0769 


984 7044 


985 3321 
985 9600 
986 5881 


987 2164 


987 $449 


988 4736 


989 1025 


989 7316 


990 36c9 


990 9904 


991 6201 


1032 9796! 


1042 644t 


10458 756 


.. 


1024 0000 
I024 297 
1025 2504 
IO25 9209| 
I026 $6: 6; 
10272024, 
1027 8436 
1028 4849 
IO29 1264 
1029 7631 
1030 4105 
O31 0521 
1031 6944 
1032 3369 


1033 6225 
1034 2656 
1034 90g 
I035 5524 
1036 1961 
19036 $400 
10374841 
1038 1284 
1038 7729 
20294976 
1040 0625 
1040 7076 
L041 3529] 
1041 9984 


1043 2900 
1043 9361 
1044 5924 
1045 2289 


I040 5225 
1047 t696 
1047 $169 
1048 4644 
1049 1121 
1049 76CO 
10504051 
1051 0564 
1051 7049 
1052 2536 
1053 0025 
1053 6516 
1054 3C09 


1054 9504 
ro99 Goon 


m— 


— 


I Se en Aut 
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— —___ 
S 6 a « a 


Numeri integri cum ſuis Quadratis. Pag. g. 


3 2+» 


30s, 


2 64+ 31:.. 


: 2 ww 


Cr iRoe_— de Aw cs 


a at Ss... 5 ki 


702 2500 
702 7801 
703 3104 
703 $409 
704 3716 
704 9025 
705 4330 
705 9049 
706 4904 
707 0251 


——— 


707 5600 
708 0921 
7085 024.4 
709 1569 
709 6896 


| mmm 


710 2225 
710 7550 
711 2889 
711 8224 


712 3561 766 7361| $23 


712 8900 
713 4241 
713 95 
714 492 
715 0276 
715 $025 
716 ©0976 
716 6329 
717 1684 
717 7041 
718 2400 
718 770, 
719 3124 
719 8489 


720 3856 


720 9225 
721 4596 
721 9969 
722 5344 
723 9721 


723 6100 
724 1481 
724 6864 
725 2249 


94] 725 7636 i 


726 3025 
726 8416 
727 3809 
727 9204 


728 4601} 


27%» | 
756 2500 
756 Boon 
757 3594 
7537 9009 
7$8 4510 
759 0025 
759 $530 
7060 1049 
760 0564 
761 2081 


761 7600 


762 3121 
762 $644 
763 416g 


763 9696 


764 5225 
765 0750 
765 6289 
766 1824 


767 2900 
767 8441 
768 3984 
768 9529 
769 5076 
770 ©®25 
770 6176 
771 1729 
771 7284 
773 24 
772 8400 
773 3901 
773 9524 
774 $089 


775 ®225 
776 1796 
776 730g 
777 2944 


777 S521] 834 6321 


778 4100 
778 968! 


814 


—— RY 


819 


820 
820 8225 


823 6990 
824 2641 
$24 8384 
825 4i29 
825 9876 
826 5625 
827 1376 
827 7129 
$28 2884 


828 8641 


829 4400 
830 o161 | 


830 5924 


775 2656| 331 7456 


6430 | 537 


28. | 
812 2500 


812 $8201 
813 39C4 
813 9609 
5316 
1025 | 
6736 
2449 
8164 
3881 


9600 
$321 
1044 
819 6769 
2496 


815 
815 
816 
816 
817 


$17 
$18 


821 3956 
$21 9689 
22 5424 
1161} 


831 1689 
832 3225 
832 8996 
833 4769 
834 0544 


2100 
7881 
3664 
9449 
5236 
1025 
838 6816 
839 260g 
839 8404 


835 
835 
836 
836 


838 


2 9.+ 
870 25090 
870 8401 
871 4304 
872 0209 

872 G116 


873 2025 
873 7936 
874 3549 
874 9764 
875 $681 
876 1600 
876 7521 
877 3444 
877 9369 


$78 5296] 938 806 


879 1225 
$79 7156 
880 308g 
880 9024 


882 0900 
882 6841 
883 2784 
883 8729 
B54 4676 
885 0625 
885 6576 
886 2529 
886 8484 
887 4441 
888 04060 
888 6361 
889 2324 
889 828g 
890 4256 
891 O225 
891 6196 
892 2169 
892 8144 
_$93 4121 
894 ©0100 
894 6081 
895 2064 
895 8049 
896 4036 
897 CO25 
897 6016 
898 2009 
898 $004 


840 4201 


899 4001 


——  — — 


934 5249 


GC —— 


881 4961| 941 8761 


—_— -- 


mma. 


EY 


—y 


I — 


930 2500 
930 8601 | 
931 4704 
93 2 080g 
933 5g16 
933 3025 
933 9136 


935 1364 
935 7481 
936 3600 
936 9721 
937 5844 
938 1969 


9394225 
940 0356 
940 6489 
94.1 2624 


942 4900 
943 1C41 
943 7184 
944 3329 
944 9476 
945 5025 
946 1776 
946 7929 
947 4084 
948 22341 
948 04co 
949 2561 
949 8724 
9504889 
951 1056 
951 7225 
952 3396 
952 9509 
953 5744 
954 1921 
954 8100 
955 4281 
956 0464 
956 6649 
957 2836 
957 9025 
958 5216 
959 140g 
959 7604 


960 3801 


992. 2500 
992 8801 
993. 5194 
994. 140g 
_994 776 
995 4025 
996 0336 
996 6649 
997 2964 
_997 9281 
998 5600 
999: 1921 
999 $244 
IO00 4569 
1001, 0896 


IOOL 7225 
l002 3556 
I002 9889 
1003 6224 
1004 2561 
1004 8900 
Ioo5 F241 
1006 1584 
Io006 7929 
1007 4276 
IC08 0625 
1008 6976 
ICOO9 3329 
100g 9654 
I010 6041 
1OII 2400 
Ioli $761 
1012 F124 
1013 148g 
Iol3 7356 


— 


1014 4225 
i015 ©0596 
Ion5 6969 
I016 3344 
IOIG 9721 
1017 6100 
1018 2481 
Io18 8864 
Io19 5249 
1020 1636 
1020 8oz5 
IO2T 4416 


1c62 1081 


Ic62 7600 
1063 4121 
1064 0644 


lo65 3696 


1068 6361 
Io069 2900 
lo6g 9441 
1070 5984 
1071 2529 
1071 9076 


1075 1841 


I077 1524 


Io56 2500 
IoF6 gOOI 
1057 3304 
los 2009 
logs 2926 
Ilo5g JOs 
ICGo 1536 
Io60 8049 
Io6x 4564 


— 


1064 7169 


1066 O225 
1066 6756 
1067 3289 
l067 9824 


lo72 5625 
Io73 3176 
1073 8729 
1074 5284 


1077 898g 
1078 4656 
1079 1225 
1079 7796 
1080 4369 
1081 0944 
1081 7521 
1082 4100 
1083 0681 
108 3 7264 
Io84 3949 


1085 0436 


IOSF 7025 


1086 3616 


1022 o$09 | 1087 0209 
IO22 7204 108 7 6804 


1023 36011088 3401 | 


———————— 


B 
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| Pap-ro 


A Table of whole Numbers, and their Squares. 
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— 


 - 0 
1089 0000 
108g 6601 
109043204 
1099 9809 
IO9T 6416 
IOg92 3025 
I092 9636 
I0g93 6249 
I094 2564 
1094 9451 
1095 6100 
1096 2721 
1096 9344 
1097 5909 
ae 0 
1098 9225 
1099 5856 
1100 2489 
1100 9124 


ITOL 5761 
Cnmmmm_ 
I I02 2400 


IT02 9041 
1103 5684 
1104 2329 
_—— 


I105 5625 


1106 2276 
1106 892y 
1107 5584 
1108 2241 
1108 8900 
1109 5561 
IIIO 2224 
1110 8889 


1111 5556 


I ——_— — 


I112 2225 
1112 8896 
1113 5569 
1114 2244 
i114 8921 


— —— 


I115 5600 
1116 2281 
1116 8964 
1117 5649 
Rn 


5|1118 9025 


II19 5716 


1120 2409 


1120 9104 
1121 5801 


1156 0000 
1156 6801 
1157 3604 
1158 0409 
1158 7216 
11594025 
1160 0836 
1160 7649 


1161 4464 
I162 12$1 


—— — ———— 


I162 $100 
11634921 


1164 1744 
1164 856 


1165 539E 


1166 2225 
1166 9056 
1167 5889 
1168 2724. 
Ingen 
I169 6400 
I170 3241 
1171 0084 
I171 6929 
1172 3776 
1173 0625 
1173 7476 
1174 4329 
I175 1184 
t1758041 
I176 4900 
1177 1761 
I 179 8624 
1178 5489 
S070 229% 
1179 9225 
1180 6096 
1181 2969 
1181 9844 
1182 6721 


1183 3600 
11584 0481 
1184 7364 
1185 4249 
11861136 


11868025 


11874916 
1188 180g 
1188 8704 
I189 5601 


_3++__| 


3 Je 
1225 0000 
1225 7001 
1226 4004. 
1227 1009 
1227-8016 


1228 5025 
1229 2036 
1229 9049 
1230 6064. 
1231 3081 
1232 0100 
1232 7121 
1233 4144 
1234 1169 
1234 $196 
1235 5225 
1236 2256 
1236 9289 
1237 6324 
1238 3361 
1239 0400 
1239 7441 
12404484 
1241 1529 
1241 $576 
1242 5625 
1243 2676 
12439729 
1244 6784 
2205 0 
1246 0900 
1246 7961 
I247 5024. 
1248 2039 
_——— 
1249 6225 
1250 3296 
12510369 
1251 7444 
1252 4521 
1253 1600 
1253 8681 
1254 5764 
1255 2849 
2255,9936 
1256 7025 
12574116 


1258 1209 


1258 8304 
1259 5401 


|__36- 


| 


1296 0000 
1296 7201 


1297 4404 
1298 1609 


1298 8816 


1299 6025 
1300 3236 
1301 0449 
I 301 7664. 


1302 4881] 


1303 2100 
1303 9321 
1304 6544 
1305 3769 
1306 ©996 
1306 8225 
1307 5456 
1308 2689 
1308 9924 
1309 7161 
1310 4400 
I311 1641 
1311 8884 
1312 6129 
1313 3376 
I 314 0625 
1314 7876 
1315 5129 
1316 2384 
1316 9641 
I317 69GO 
1318 4161 
1319 1424 
1319 8689 


1320 5956 


1321 3225 
1322 0496 
1322 7769 
1323 5044 


1324 2321 


1324 9600 
1325 6881 
1326 4164 
1327 1449 
1337.8736 
1328 6025 
1329 3316 
I 330 0609 


"EF " OP 


1369 0000 
1369 7401 
1370 4504 
1371 2209 
1371 9616 
1372 7025 
1373 4436 
1374 1549 
1374 9264 
1375 6681 
1376 4100 
1377 1521 
1377 8944 
1378 6369 
1379 3796 
1380 1225 
t380 8656 
1381 6089 
1382 3524 
_ Pe 
1383 8400 
1384 5341 
1385 3284 
1386 0729 
1386 $176 
1387 5625 
1388 3076 
1389 0529 
1389 7984 
1390 5441 
1391 2900 
1392 0361 
1392 7824 
1393 5289 
1394 2756 
1395 0225 
1395 7696 
1396 5169 
1397 2644 
1398 Or2I 
1398 7600 
1399 5081 
1400 2564 
1401 ©0049 
140r 27536 
1402 $025 
1403 2516 


1330 7904 


1404 OOCg 
1404 7504 


1331 5201| 1405 5001 


1445 5204 
1446 2809 


1447 0416 


1447 8025 
1448 5636 
1449 3249 
1450 0864 
1450 8481 
1451 6100 
1452 3721 
1453 1344 
1453 3965 
1454 5596 
1455 4225 
1456 i856 
1456 948g 
1457 7124 
1458 4761 
1459 2400 


1460 004.1 
1460 26A 


1461 5329 
1462 2976 
1463 0625 
1463 8276 
1464 5929 
1465 3584 
1466 8900 
1467 6561 
1468 4224 
1469 1859 
1469 9556 
1470 7225 
1471 4596 
1472 2569 
1473 0244 


1473 7921 


1474 5600 
1475 3281 
1476 0964 
14.76 8649 


1477 6336 


1478 4025 
1479 1716 
1479 9409 
1480 7104 
1481 4801 


% "is 
I9J2i COOO 
I521 7801 
1522 5604 
1523 3409 
2 2236) 
I524 9025 
1524 6836 
1526 4649 
1927 2464 
1528 0281 
1528 $100 
1529 5921 
1530 3744 
1531 1569 
1531 9396 
1532 7225 
1.533 5056 
1534, 28897 
15335 9724 
1535 $561 
1536 6400 
1537 4241 
1538 2084 
1538 9929 
1539 7776 
1540 5625 
1541 3476 
1542 1329 
1542 9184 
1543 7041 


1544 4900 
1545 2761 
1546 0624 
1546 8489 
1547 6356 
1548 4325 
1549 2096 
1549 9969 
1550 7844 
1552 3600 
1553 1481 
1553 9364 
1554 7249 
1555 $136 
1556 5025 
1557 0916 
1557 880g 
1558 6704, 


1559 4601 


Yr Ae - Ln a veSs.... _— a 


i. bibs. Mt tt. tl 


Numer! integri cum {uis Quadratis. 


Pag.11 


45 Ik 
1122 2500 
1122 9201 
1123 5904 
1124 2609 
1124 9316 
I125 6025 
I126 2736 
1126 9449 
I127 6164 
1128 2581 


— aa —_—_——————— 


1123 9600 
1129 6321 
1130 3044 
1130 9769 
1131 6496 


1132 3225 
1132 9956 
1133 6689 
1134 3424 


1135 OI61 


1135 6900 
1136 3641 
1137 0354 
1137 7129 
1133 3876 
1139 0625 
1139 7376 
I140 4129 
1141 0884 
1141 7641 
1142 4400 
1143 1151 
1143 7924 
11.44 4659 
1145 1456 
1145 8225 
1146 4996 
1147 1769 
1147 $544 
uy 3321 
I149 2100 
1149 8881 
Iil5o 5664 
1151 2449 
1151 9236 
1152 6025 
1153 2816 


1153 9609 
1154 6404 


— 


[1155 3201 


34 | 
1190 2500 


1190 9401 
1191 6304 
1192 3209 
1193 OII6 


1193 7025 
1194 3936 
1195 0849 
1195 7764 
1196 4631 
I197 1600 
1197 8521 
1195 5444 
I199 2369 
1199 9296 
1200 6225 
I201T 3156 
1202 0089 
1202 7024 
1204 0900 
1204 7841 
1205 4784 
1226 1729 
1206 8676 
1207 5625 
1208 2576 
1208 9529 
I209 6484 
1210 3441 
1211 0400 
I211 7361 
1212 4324 
1213 1289 
1213 $256 
1214 5225 
1215 2196 
1215 9169 
1216 6144 
1217 3121 
1218 0100 
1218 7081 
1219 4064 
1220 1049 
1220 $036 
1221 5025 
1222 2016 
1222 9009 
1223 6004 
1224 3ZOOI 


_r "0 


1260 2500 
1260 9601 
I261 6704 
1262 3809 
1263 0916 
1263 $025 
1264 5136 
1265 2249 


1265 9364 
1266 6481 


—— 


1267 3600 
1263 0721 
1268 75844 
1269 4969 
1270 2096 
1270 9225 
I271 6356 
1272 3459 
1273 0624 
3273 7761 
1274 4900 
1275 2041 
1275 9134 
1276 6329 
1277 3476 
1278 0625 
1278 7776 
1279 4929 
1280 2084 


1280 9241 
128x 6400 
1282 3561 
1283 0724 
1285 7889 
1284 5056 
1285 2225 
1285 9396 
12386 6569 
1287 3744 
1288 0921 
1283 8100 
1289 5281 
1290 2464 
1290 9649 
1291 6836 
1292 4025 
1293 1216 
1293 8409 
1294 5604 


| 1295 2801 


36.. 


1332 2500 


1335 1716 
1335 9025 


1337 3649 
1335 0964 
1338 8281 


1339 5600 
1340 2921 
1341 0244 
1341 7569 
1342 4596 
1343 2225 
1343 9556 
1344 6889 
1345 4224 
1346 IS61 
1346 8900 
1347 6241 
1348 3534 
1349 0929 
1349 58276 
1350 5625 
1351 2976 
1352 0329 
1352 7684 
1353 5041 
1354 2400 
1354 9761 
1355 7124 
1356 4489 
1357 1556 
1357 9225 
1358 6596 
1359 3969 
1360 1344 
1360 8721 
1361 6100 
1362 3481 
1363 0864 
1363 8249 
1364 5636 
1365 3025 
1366 ©0416 
1366 7809 
1367 5204 
1368 2601 


1332 9801| 
1333 7194 |1407 7504 
1334 44099 


= 0 


1406 2500 
1407 OOOI 


1408 5009 
1409 2516 


; 1410 0025 
1336 6336|1410 7536 


14.11 5049 
1412 2564 
1413 008 1 
1413 7600 
1414 5121 
1415 2644 
1416 0169 
1416 7696 
1417 5225 
1418 2756 
1419 0289 
1419 7824 
1420 5361 
1421 2900 
1422 O44 1 
1422 7984 
1423 5529 
1424 3076 
1425 0625 
1425 8176 
1426 5729 
1427 3284 
1428 0841 
1428 8400 
1429 5961 
1430 3524 
143x 108g 
1431 58656 
1432 6225 
1433 3796 
1434 1369 
1434 3944 
1435 6521 
1436 4100 
1437 1681 
1437 9264 
1438 6849 
1439 4436 
1440 2025 
1440 9616 
1441 7209 
1442 4304 


1443 2401 


38 
1482 2500 
| 1483 0201 
1483 7904 
1484 5609 
1486 1025 
1486 8736 
1437 6449 
1488 4164 
1489 1881 


| ma a, 


1490 7321 


I492 2769 


1493 3225 
1494 5956 
1495 3689 
1496 1424 
1496 9161 
1497 6900 
1498 4641 
1499 2384 
1500 0129 
I500 7876 
1501 5625 
1502 3376 
1503 1129 
1503 $884 
1504 6641 
1505 4400 
1506 2161 
1506 9924 
1507 7689 
1508 5456 
1509 3225 
1510 0996 
1510 8769 
1511 6544 
1512 4321 
1513 2100 
I513 9881 
1514 7664 
1515 5449 


1489 9600 


1491 5044 


1560 2500 
I 561 0401 
1561 $304 
I 562 Po 
2226240 
1564 2025 
1564 9936 
1565 7849 
1566 5764 
1567 3681 
1568 1600 
1568 9521 
1569 7444 
1570 5369 


1493 04961571 3296 
(1572 1225 


11572 9156 


1573 7089 
1574 5924 
2573 2961 
1576 0900 
1576 8841 
1577 6784 
1978 4729 
1579 2676 
1580 0625 
1580 8576 
1581 6529 
1552 4484 
1553 2441 
1584 0400 
1584 $361 
1555 6324 
1586 4289 
1587 2256 
1555 0225 
1588 8196 
I589 6169 
1590 4144 
I591 2121 
1592 0100 
1592 $081 
1593 6064 
1594 4049 


1595 2036 


1516 3236 
1517 1025 
1517 8816 
1518S 6609 
1519 4404 
1520 2201 


1590 0025 
1596 $016 
1597 60Cg 
1598 4004 


1599 2001| 


B 3 


2 
26 


= 4 
30 


40+ 

I600 0000 
1600 8001 
I601 6004 
I602 4009 


I605 6049 
1606 4064 
1607 2081 
1608 0100 
1608 8121 
1609 6144 
I619 4169 
I611 2196 
I612 ©0225 
1612 8256 
1613 6259 


1614 4324 
I615 2361 


11616 0400 


1616 $441 
1617 6484 
1618 4529 
I619 2576 
| 162.9 ©0625 


| 1620 3676 
27) 1621 ©6729 
28, 


1622 4754 
1623 2541 
1624 O900 


4O 
f 
42 
43 
44 
45 
46 


31, 


1624 8961 
I525 7024 
1626 5089 
1627 3156 
1628 1225 
1628 9296 
1629 7369 
1630 5444 
1631 3521 
1632 1600 
1632 9681 
1633 7764 
1634 5849 
1635 3936 
1636 2025 
1637 ©1i6 


47 (1637 8209 
48 : 1638 6304] 1720 5904 
491639 4401|1721 4201 


A Table of whole Numbers, and their Squares. | 


4 1+» ; 
1681 0000 
1681 8201 
1682 6404 
1683 4609 


1603 2016 1084 2816 
1604 0025 1685 1025 
1604 $036 | 1685 9256 


1686 7449 
1687 5664 
1688 3881 
I689 2100 
1690 0321 
1690 8544 
1591 6769 
1692 4996 
1693 3225 
1694. 1456 
1694 9699 
1695 7924 
I696 6101 
1697 4400 
1698 2641 
1699 0884 
1699 9129 
1700 7376 
1701 5625 
1702 3876 
1703 2129 
1704 9394 
1704 8641 
1705 6900 
1706 $I61 
1707 3424 
1708 1689 


1708 9956 


1709 8225 
1710 6496 
I7I1 4769 
1712 3044 
1713 1321 
I713 9600 
I714 7881 
1715 6164 
1716 4449 
I717 2736 
1713 To25 
1718 9316 
1719 7609 


1764 = 0000 
1764 $401, 1849 8601 
1765 6804 | 1850 7204 
1766 5209| 1551 5809 
1767 3616; 1852 4416 
1768 2025|1853 cocks 
1769 ©436 1554 1636; 
1769 8849 1855 0249. 
1770 7264 |1855 8864 | 
1771 56811856 7481 | 
1772 4100| 1857 6100 
1773 2521|1858 4721 
1774 9944 (1559 3344 
I774 9369 , 1860 1969 
1775 77963861 0596 
(1776 6225{1$61 9225 
[1777 46561862 7856 
[1778 3089 | 1863 6489 
1779 1524 | 1364 5124 
1779 9961|1865 3761 
1780 8400! 1866 2400 
1781 6$41|1867 1041 
1782 5284 |1867 9684. 
1783 3729 | 1868 8329 
1784 2176|1869 6976 
(705 0625 | 1870 5625 | 
1785 9076|1871 4276] 
1786 752911872 2929 
1787 5984 [1873 1584 
2708 4465 [2229 BE 
1739 2900|1874 $900 
1790' 136111875 7561 
1790 9824 |1876 6224 
1791 8289|1877 4889 
1792 675611878 3556 
1793 5225'1879 2225 
1794 3696 [1880 0896 
1795 2169 [1880 9569 
1796 0644 {1881 5244 


| 


| 


L796 9227 |u00s cp2y 
1797 7600| 1583 5600} 
1798 6081 [1884 4281 
1799 4564 |1885 2964 | 
1800 3049|1886 1649 


RO. . 08 0. 
1936 0000 
1936 8801 
1937 7604 
1933 6409 
1939 5216 
1940 4025 
1941 2836 
1942 1649 
194.3 0464. 
1943 9281 
1944 $100 


I 


2025 0000 
2025 9oOol 
2026 8004. 


2027 7009 
2023 6016 


I ——— 


2029 5025 
2030 4036 
2031 3049 
2032 2064. 
2033 1081 
2034 ©OIOO 


1945 6921 
1946 5744 


2034 9121 
2035 8144 


2948 3396 j2037 0196 | 
1949 2225 '2038 5225 
I950 1056 | 2039 4256 
1950 9889 | 2040 3289 
I951 8724 |2041 2324 
1952 7561 [2042 1361 
1953 64002043 C400 
1954 $241I 12043 9441 
1955 4084 [2044 3454 
1956 292912045 7529 
7 EPR IE 


12127 9544 
1947 4569 (2036 7169 


1958 062512047 5625 
1958 947612048 4676 
1959 $329 12049 3729 
1960 7184 | 2050 2784. 
1961 6041 |2051 1841 
1962 49992052 0900 
1963 37%1|2052 9961 
1964 2624 | 2053 9024 
1965 1489 2054 8o8g 
1966 9356| 2055 7156 
1966 9325{ 2056 6225 
1967 $096| 2057 5296 
1968 6969 | 2058 4369 
1969 5944 | 2059 3444 
1970 472112060 2521 
1971 3600|2061 1600 
1972 2491 | 2062 0681 
1973 1364'2062 9764 
1974 2249! 2063 8849 


2143 6900 


2147 99 


2116 9201 
2117 8404 
2118 7609 | 
2119 6816 
2120 6025 | 
2121 5236 
2122 4449 
2123 3664 
2124 2881 
2125 2100 
21261321 


2127 9769 
2128 $996 
2129 8225 
2130 7456 
2131 0689 
2132 9924 
2133 $161 
2134 4400 
2135 3641 
2136 2884 
2137 2129 
2138 1376 
2139 0625 
2139 9376 
2140 9129 
2141 9384 
2142 7041 


2144 6161 
2145 5424 
2146 4689 


2148 3225 
2149 2496 
2150 1769 
2151 1044 
2152 0321 
2152 9600 
2153 8881 
2154 8164 
2155 7449 


1801 1536 
1962 ©0025 
1802 8516 
1803 70cg 
hoon. 5504 


1805 4001 


1887 0336| 


1974 9130 |2064 7936 


1887 mas 


1889 6409|1977 580g 
1890 5104 | 1978 4704 


(1975 $025 | 
1888 7716; 1976 6916; 


i891 3801 [1979 5601 


2065 7025 
2066 6116 
2067 5209 
2068 4304 
2069 3401 


2156 6736 
2157 6025 
2158 5316 
2159 4609 
2160 390g 
2161 3201, 


—— 


Numer! 1ntegri cum ſuis Quadratis, Pag.13 


SSL 01 <4 io LS 
50 |1640 2500! 1722 2500|1806 2500] 1892 2500| 1980 2500| 2070 25002162 2500 
51 [1641 06Or | 1723 ©0801 | 1807 1001| 1893 1201| 1981 1401] 2071 160T [2163 1801 
52 [1641 8704 | 1723 910g 1807 9504 | 1893 9904 | 1982 0304 | 2072 0704 '2164 I104 
53 [1642 6809 | 1724 7409 | 1508 80c9| 1894 8609 | 1982 9209| 2072 9809 2165 0409 
54 [1643 49161725 57161809 6516| 1895 7316 [1983 81162073 8916 2165 9716 
55 |1644 3025 | 1726 4025 1510 5025| 1896 6025 1984 7025| 2074 8025! 2166 9025 
56 | 1645 1136|1727 2336|1811 3536| 1897 4736 [1985 5936| 2075 7136|2167 8336 
5711645 92491(1728 0649 |1812 2049| 1898 3449 [1986 4849 | 2076 6249, 2168 7649 
53 | 1646 7364 (1728 8964 |1813 0564 | 1899 2164 |1987 3764 | 2077 5364 |2169 6964 
[59 | 1647 5481|1729 72811813 g081| 1900 0881 [1988 2681|2078 4481|2170 6281 
60| 1648 3600|1730 5600|T814 7600 | 1900 9600 [1989 1600| 2079 3600{2171 5600 
6111649 1721|1731 3921|1815 6121|1901 $321 |1990 0521| 2080 2721 [2172 4921 
62 | 1649 9844 |1732- 2244 | 1516 4644 | 1902 7044 | 1990 9444 [2081 1544 |2173 4244 
6311659 7959|1733 0569 |1817 3169| 1903 5769 | 1991 $369| 2082 0969 (2174 3569 
64 [1651 60961733 8896]1518 1696| 1904 4496 | 1992 7295| 2083 9096|2175 2896 | 
65| 1652 4225|1734 7225 |1319 0225| 1905 3225 | 1993 6225| 2083 9225|2176 2225 
66|1653 2356! 1735 5556 [1819 8756| 1906 1956 I994 5156 2084 $356|2177 1556 
67| 1654 0489| 1736 3889 |1820 7289| 1907 0689 | 1995 4089 | 2085 7489 [2178 0889 
68 | 1654 5624 | 1737 2224 |1821 5824 | 1907 9424 | 1996 3624 | 2086 6624 [2179 0224 
69 [2655 6761 [1738 0961 [1822 4361] 1908 2162]ngp7 196112007 3762 [2279 9300 
70| 1656 4900|1738 8900|1823 2900| 190g 6900 |1998 0900| 2088 4900 [2180 8900 
7I 1657 304111739 7241 1524 1441| 1910 5641 [1998 9841 2089 4041 [2181 8241 
72|1658 1184 |1740 5584 |1824 9984 | 1911 4384 [1999 8784 |2090 3184 |2182 7584 
73! 1658 9329|1741 3929|1825 8529| 1912 3129|[2000 7729|2091 2329 |2183 6929 
74 1659 7476|1742 2276 |1826 7076|1913 1876|2001 6676|2092 1476 |2184 6276 
75 , 1660 5625|1743 ©0625 | 1527 5625| 1914 0625 |2002 5625|2093 0625|2185 5625 
76 | 1661 3776|1743 897611828 4176] 1914 937612003 4576 |2093 9776 | 2186 4976 
77| 1662 1929|1744 7329 | 1829 2729| 1915 81292004 3529 |2094 5929 |2187 4329 
78 | 1663 0084 | 1745 5684 1830 1284 | 1916 6884 [2005 2454 |2095 $084 | 2188 3684. 
79 11663 $241|1746 4041 1830 9841 1917 5041 2006 144112096 7341 2189 3041 
$0\ 1664 6400| 1747 2400| 1831 8400| 1918 4400|2007 0400[2097 6400|2190 2400 
1748 0761 |1832 6961 |1919 3161|2007 9361 2098 $561 [2191 1761 
82|1666 2724|1748 9124 |1833 5524 |1920 1924 [2008 $324 |2099 4724 [2192 1124 
$31 1667 0389|1749 7489 [1834 4089|1921 0689 |2009 7259 2100 3889 [2193 0489 


>, — — 


_ 4 £42255 E FT - 
PE SS CO _ 
- 7s —_ 
- D—— — muRY oe 
- 
_ 


2 = 


OC ———— 


—_ — 


q 
[ 
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vt 
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: 
| Ss 
1a 
: 
! © 
is 
: 
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— 


85! 
£6 
87 
$81 


| 
4 j1667 9056 


106% 7225 


166g 5396 


1670 3509 
1671 1744 
1671 9921 
1672 $100 
16736281 
1674 449% 
1675 2649 
1676 0336 
1676 9025 
1677 7216 
1678 5409 
1679 3604 
1680 1801 


1750 5956 
I751 4225 
1752 2596 
1753 0969 
1753 9344 
1754+ 7721 


1835 2656 
1536 1225 
1536 9796 
1837 $369 
1838 6944 


1921 9456|2010 6256 |2101 3956 [2193 9856 


1922 $225 
1923 6996 
1924 5769 
1925 4544 


1839 552111926 3321 


15840 4100 


1755 6100 
1756 4451 
1757 2564 
175S 1249 
1758 9636 
1759 8025 
1760 6416 
1761 4809 
1762 3204 


1763 1601 


1841 2681 
1842 1264 
1842 9849 
1843 8436 
1844 7025] 


1927 2100 
1928 0881 
1928 9664 
1929 8449 
1920: 7227 
1931 6025 


1845 5616P1932 4516 


1846 4209 
1847 2504 
1848 1401 


1933 3609 
1934 2404 
1935 1201 


2071 5225|[2102 2225 
2012 4196|2103 1396 
2013 3169|2104 0569 
2014 2144 |2104 9744 
20151121|2105 $921 


2194 9225 
2195 8596 
2196 7969 
2197 7344 
DEA 


2016 0100| 2106 $100 
2016 908I|2107 7281 
2017 8064 | 2108 6464 
2018 7949|2109 5649 
2019 6036|2110 4836 
2020 5025|2111 4025 
2021 40162112 3216 
2022 3009 [2113 2409 
2023 2004 |2114 1604 
2024 10012115 0801 


2199 6100 
2200 5481 
2201 4864 
2202 4249 
2203 3636 
2204 3025 
2205 2416 
2206 1809 
2207 1204 


2208 0601 


| P Ay. 14. A Table of whole Numbers, and their Squares. 


©0|2209 ©0000|2304 0000 [2401 0000|2500 0000 2601 ©0000 [2704 0000| 2809 0000 ; 
OT [2209 9401 2304 9601 [2401 9801 2501 OOOI [2602 OZO1 [2705 ©0401 | 2810 Q60J - 
O02 [2210 8804. 2305 9204 2402 9604 2502 0004 2603 0404 | 2706 ©0804. 2811 1204 
03 |2211 8209|2306 8809 | 2403 9409|2503 0009 2604 0609 [2707 12C9| 2812 1809 
04 [22123 7616|2307 $4161] 2404 9216 2504 OOT6 | 2605 0816 2708 1616|2813 2416 


44. > 6 48. 49+ $00 | Je, | 52 552; | > ; 


05|2213 702512308 8025| 2405 9025|2505 0025| 2606 1025|2709 2025| 2814 3025 
196|2214 6436|2309 7636| 2406 $836[]2506 0036 | 2607 123612710 2436|2815 3636 
4 07|2215 5849|23T0 72492407 8649|2507 0049 |2608 1449|2711 2849 | 2816 4249 
08 |2216 5264|2311 6864 |2408 8464. [2508 0064 | 2609 1664 |2712 3264 | 2817 4864 
09 [2217 4681]2312 6431 [2409 8281{2509 0081 [2610 1881 [2713 368112818 5481 
10[2218 4100[2313 6100|2410 8100[2510'0100|2611 2100[2714 4100| 2819 6100 
Ii[22T9 352112314 572112411 792112511 OI21 2612 232112715 4521|(2820 6721 
1212220 2944|2315 5344|2412 7744|2512 0144 2613 2544 [2716 4944 | 2821 7344 
13|2221 2369|2316 4969|2413 75692513 0169 |2614 2769 |2717 5369|2522 7969 
14|2222 1796|2317 459612414 7396[2514 0196|2615 299612718 5796 2823 3596 
1512223 1225|2318 422512415 72252515 0225 2616 3225[2719 6225 2824 9225 
1612224 0656|2319 3856|2416 705612516 0256|2617 34562720 6656 | 2825 9856 
1712225 0089|2320 3489|2417 6889 [2517 0289 [2615 3689 [2721 7089| 2827 0489 
18|2225 9524|232x 312412418 6724 [2518 0324 |2619 3924 [2722 7524|2828 1124 
19]2226 8961|2322 276112419 656112519 0361 [2620 4161 [2723 7961| 2829 1761 
20|2227 $400|2323 2400|2420 6400[2520 0400|2621 4400| 2724 8400] 2830 2400 
2112228 784112324 2041|2421 6241 [2521 9441|2622 4641 [2725 8841| 2831 3041 
22|2229 7284|2325 1684 |2422 6084 [2522 0484 | 2623 4884 | 2726 9284| 2832 3684 
23|2230 6729|2326 1329|2423 5929 [2523 05292624 5129 |2727 9729| 2533 4329 
24 [2231 6176|2327 097612424 57762524 257612625 53762729 017613534 4976 
25|2232 5625|2328 0625]2425 5625|2525 062512626 5625|2730 0625| 2535 5625 
2612233 507612329 0276|2426 5476|2526 0676|2627 5876|2731 1076| 2836 6276 
2712234 452912329 9929|2427 532912527 072912628 6129|2732 1529|2837 6929 
2812235 39842330 9584|2428 5184 [2528 0784 [2629 6384 [2733 1984 | 2838 7584 
29 [2236 3441[2331 924112439 594112529 0412630 6641 |2734 24412839 8247 
30]2237 2900| 2.332 $900[2430 4900[2530 0900|2631 6900|2735 2900| 2840 5900 
3112238 2361142333 8561|2431 47612531 0961 [2632 7161 2736 336112841 9561 
3212239 1824|2334 8224 2432 4624 [2532 1024 [2633 7424 2737 33824 2843 0224 
3312240 1289{(2335 78892433 4489 [2533 1089 |2634 7689 | 2738 4289| 2844 0889 
34 [224x 0756/2336 7556[2434 43562534 2756 [2635 7956 [2739 4756| 2845 2556 
3512242 0225|2337 722512435 422512535 122512636 $225|2740 5225| 2546 2225 
36} 2242 9696| 2338 6896|2436 4996 [2536 129612637 $496 |2741 5696| 2847 2896[ 
3712243 9169] 2339 6569 |2437 3969 [2537 1369 [2638 8769 |2742 6169|2348 3569 
38 [224.1 $644] 2340 62443438 3544 [2538 1444 [2639 9044 [2743 66442549 4244 
3922-5 81212342 $921[2439 3721 [2539 1521 | 2640 9321 [2744 7121|2850 4921 
14912246 7600 2342 5600]2440 3600|2540 1600|2641 9600[|2745 7600|255 1 5600} 
41 |2247 708112343 5281|2441 34812541 168112642 9881|2746 5081|2852 6281) 
42 [2248 6564| 2344 4964 |2442 3364 |2542 1764 [2644 0164|2747 5564 |2853 6964 | 
4312249 6049] 2345 4649|2443 3249|2543 1349]2645 0449|2748 9049|2554 7649 
45 [2251 5$025|2347 4025|2445 392512545 292512647 1025|2751 0025|2556 9025 
46 [2252 4516|2348 3716|2446 2916|2546 2916[2645 1316|2752 0516 | 2557 9716 
47 [2253 40092349 3409 |2447 2309 [2547 2209|2649 160g|275z3 100g | 2859 0409 | 
48 [2254 3504/2350 3104 |2448 2704 [2548 2304|2650 1904 |2754 1504 | 2560 1104 | 
4912255 3oorl 2351 280112449 2601 [2549 2401|2651 2201| 2755 2001|2861 1801 ; 
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G<o- t Ow 


” 
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2298 2436 


[2301 1209 
2302 0804 |2399 0404 


2256 2500 
2257 29001 
2258 1504 
2259 To09 
2260 O516 


—— — 


2261 GCO25 
2261 9536 
2262 9049 
2263 8564 
2264 $081 
2265 7600 
2266 7121 
2267 6644 
2268 6169 
2269 5695 
2270 5225 
2271 4756 
2272 4289 
2273 3524 


2274 3361|2370 7161 


2275 2900 
2276 2441 
2277 1984 
2278 1529 


2279 1076| 2375 5876 


2280 ©0625 
2281 0176 
228T 9729 
2282 9284 
2283 8841 
2284 8400] 
2285 7961 
2286 7524 
2287 7089 
22.88 6656: 
2289 6225 
2 290 5796 
2291 5369 
2292 4944 
2293 4521 
2294 4100 
2295 3681 
2296 3264 
2297 2849 


2299 2025 
2300 1616 


[2359 0449 


2385 3456 


48, 

2352 2500 
2353 2201 
2354 1904 
2355 1609 
2356 1316 
2357 1025 
2358 0736 


2360 0164 
——_ 
2361 9600 
2362 9321 
2363 9044 
2364 8769 
2365 8496 
2366 8225 
2367 7950 
2368 7689 
2369 7424 


2371 6900 
2372 6641 
2373 6384 
2374 6129 


2376 5625 
2377 5376 
2378 5129 
2379 4584 
2350 4641 
2381 4400 
2392 4161 
2333 3924 
2384 3689 


2386 3225 
2387 2996 
2388 2769 
2389 2544 
2390 2321 
oh 
2392 1881 
2393 1664 
2394 1449 
2395 1236 
2396 1025 


| 2303 0401! 2400 0201 


2397 o816 
2398 0609 


I ——— 


——— 


2472 0734 


— 


2483 0289 


——n——— 


BR DA 
2450 2500 
2451 2401 
2452 2304 
2453 2209 
2454 2116 
2455 2025 
2456 1936 
2457 1849 
2458 1764 
2459 1681 
2460 1600 
2461 1521 
2462 1444 
2463 1369 


50. 


2550 2500 
2551 2601 
2552 2704 
2553 2509 
2554 2916 


— 


2555 3025 
2556 3136 
2557 3249 
2558 3364 
2559 3481 
2560 3600 
2561 3721 


2464 1296 


2465 1225 
2466 1156 
2467 1089 
2468 1024 


2565 4225 
2566 4356 
2567 4439 
2568 4624 


2469 096112569 4761 


24.70 0900 
2471 0841 


2473 0729 
2474 9676 
2475 2625 
2476 0576 
2477 0329 
2478 0484 
2479 2441 
2430 0400 
2481 0361 
2482 0324 


2484 2256 
2485 0225 
2486 0196 
2487 0169 
2488 0144 
LE 
2490 ©0100 
2491 0081 
2.492 0064 
2493 0049 
2494. 0036 
2495 ©O25 
2496 OOI6 
2497 0009 
2498 0004 


2499 0001 


2570 4900 
2571 5041 
2572 5184 
2573 5329 
2574 5476 


2575 5025 
2576 5776 
2577 5929 
2 
2579 6241 
2580 6400 
2581 6561 
2582 6724 
2583 6889 
2534 7956 2687 3556 
2585 7225 
2586 7396 
2537 7569 
2588 7744 
2590 8100 
2591 8281 
2592 8464 
2593 $649: 
2594 8836 


578 6084 


2652 2500 
2653 2801 
2654 3104 
2655 3409 
2656 3716 


2657 4025 
2658 4336 
2659 4649 
2660 4964 
2661 5281 


OO — 


2662 5600 
2663 5921 
2664 6244 


$2. 

2756 2500 
2757 3001 
2758 3504 
2759 4009 
2760 4516 
2761 5025 
2762 5536 
2763 6049 
2764. 6564 
2765 7081 
2766 7600 
2767 8121 
2768 8644 


2665 6569 
2666 6896 


2667 7225 
2668 7556 
2669 7889 
2670 8224 


2672 8900 
2673 9241 
2674 9584 
2675 9929 
2677 O276 


2769 9169 


2770 9696| 


2772 0225 
2773 0756 
2774 128g 
2775 1824 


2671 856112776 2361 


2777 2900 
2778 3441 
2779 3984 
2780 4529 
2781 5076 


$3 
2862 2500 
2863 3201 
2864 3904 
2865 4609 
2866 5316 


R——_—_—— 


2886 9129 


2867 6025 
2868 6736 


2869 7449 
2870 8164. 
2871 8881 


2876 1769 
2877 2496 
2878 3225 


2879 3956 
2880 4689 


28$1 5424 
2882 6161 
2885 $384 


2837 9876 


2678 0625 
2679 0976 
2680 1329 
2681 1684 
2682 2041 
2683 2400 
2684 2761 
2685 3124 
2686 3489 


2688 4225 
2689 4596 
2690 4969 
2691 5344 
2692 5721 


2693 6100 
2694 5481 
2695 6864 
2696 7249 
2697 7636 


2595 9025 


2596 9216 
2597 9409 


2598 9604 
2599. 9801 


2698 8025 
2699 $416 
2700 880g 
2701 920+ 


2703- 9601 


2782 3625 
2783 6176 
2784 6729 
2785 97284 
a 
2787 84060 
2788 8961 
2789 9524 
2791 0089 
2792 656 
2793 1225 
2794 1796 
2795 2369 
2796 2944 


2798 4100 
2799 4681 
2800 5264 
2801 5849 
2502 64,36 
2803 7025 
2304 7616 
2305 $209 


FL TIES 2208 


28389 0625 
2890 1376 
2891 2129 
2392 2884 
2894 4400 
2895 5161 
2596 5924 
2597 6689 
2598 7456 
2899 8225 
2900 8996 
2901 9769 
2903 0544 


2905 2100 
2906 28381 
2907 3664 
2908 4449 
2909 5236 
2910 6025 


2806 8804 [2913 540+] 
2807 9491 [2914 920t 


2911 6816 
2912 7609 


——— 


pe 


2916 0000 
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2917 0801 


2918 1604, 


2919 2409 
2920 3216. 


2921 4025 


2922 4836 
2923 5649 
2924 6464 
2925 7281 
2926 8100 
2927 8921 
2928 9744 
2930 0569 
2931 1396 


2933 3056 
2934 3559 
2935 4724 
2936 5561 
2937 6400 


42938 7241 


2939 5084 


2941 9776 
2943 0625 
2944 1476 
2945 2329 
2946 3184 
247. 44s 
2948 4900 
2949 5761 
2950 6624 
2951 7489 
2952 5356 
2953 9225 
2955 ©0096 
2956 0969 
2957 1844 
2958 2721 


2959 3600 
2960 4481 
2961 5364 
2962 6249 
2963 7136 
2964 8025 
2965 8916 
2966 9809 
2968 0704 


49 12969 1601 


2932 2225; 


2940 8929: 


"5 : 


;ZO2F- 0000 
3026 IOOI 
3027 2004 
3028 3009 
3029 4016 
3030 5025 
3031 6036 
3032 7049 
3033 $064 
3034 9081 
3036 0100 
3037 1121 
3038 2144 
3039 3169 
3040 4196 
3041 5225 
3042 6256 
3043 7259 
3044 3324 
5045 9301 
3047 2400 
3048 1441 
3049 -2454 
3050 3529 
3951 4576 
3052 5625 
3053 6676 
3934 7729 
3055 5784 
3056 9841 
3058 0900 
3059 1961 
3060 3024. 
3061 408g 
3062 5156 
3063 6225 
3064. 7296 
3065 $369 
3066 9444 
3068 0521 
3069 1600 
3070 2681 
3071 3764 
3072 4849 
3073 5930 


3074 7025 
3075 $116 
3076 9209 
3978 0304 
3079 1401 


WT? _-./5 
3136 ©0000 
3137 1201 
3135 2404 
3139 3609 
3140 4916 
3141 6025 
3142 7236 
3143 5449 
3144 9664 
3146 0881 
3147 2100 
3148 3321 
3149 4544 
3150 5769 
3154 6996 
3152 8225 
3153. 9456 
3155 068g 
3156 
3157 3161 
3158 4400 
3159 5641 
3160 6884. 
3161 $129 
3162 9376 
3164. 0625 
3165 1876 
3166 3129 
3167 4354 
3168 5641 
3169 .6900 
3170 S161 
3171 9424 
3173 0689 
3174 1956 
3175 3225 
3176 4496 
3177 5709 
3178 7044 
3179 $321 
3180 9600 
3182 0881 


3183 2164 
3184 3449 
3155 4736 
3186 6025 


3187 7316 
3188 8609 


3189 9904 
3198 1201 


1924 


MY”... 
3249 0000 
3250 140l 
3251 2804 
3252 4209 
3253 5016 
3254 7025 
3255 $436 
3256 9849 
3258 1264 


3259 26811337 


3260 4100 
3261 5521 


3262 6944 
3263 $369 


3264 9796 | 3: 


3266 1225 
3267 2656 
3268 408g 
3269 5524 
3270 6961 
3271 8400 
3272 9841 


3274 1254 | 


3275 2729 
3276 4176 
3277 5925 
3278 7076 
3279 $529 
3280 9984 


3282 1441|33 


3283 2900 
3284 4361 
3285 5824 
3286 7289 


Eero oe — WEE 


3287 $756|3403 555 


3289 0225 
3290 1696 
3291 3169 
3292 4644 
3293 6123 
3294 7600 
3295 9081 
3297-0564 
3298 2049 
3299 3536 
3300 5025 
3301 6516 
3302 8009 
3393 9504 
3305 1001 


3409 3921 
3410 5600 
341x 7281 
3412 8964 
3414 0649 
3415 2336 
3416 4025 
3417 5716 
3415 7409 
3419 910g 
3421 0801 


Y NY 59+. 


3482 1801 
3433 3604 


3434 5409 


3493 9921 


3517 6761 


3521 2356 
3522 4225 


3927 1721 
3529 5481 


3531 9249 
3533 2136 
3534 3925 
3535 4916 
3536 680g 


3537 $704 


3481 0000 


3455 7246 
3486 9025 
3488 0836 
3489 2649 
3499 4464 
3491 6281 
3492 8100 


3495 1744 
3496 3569 
259613497 5396 
3498 7225 
3499 9056 
3501 0889 
3502 2724 
3503 4561 
3504 6400 
3505 $241 
3507 0084 
3508 1929 
3509 3776 
3510 5625 
3511 7476 
3512 9329 
3514 1184 
I|3315 3041 
3516 4900 


3518 8624 
3520 0489 


3523 6096 
3524 .7969 
3525 9844 
3528 3600 


3539 7364 


| —_ 60. 

3600 0000 
3601 2001 
3602 4004. 
3603 600g 
[2504 2016 
| 3606 0025 
3607 2036 
3608 4049 
3609 6064 
3610 80$1 


3612 0100 
3613 2121 
3614 4144 
3615 6169 
3616 8196 
3618 0225 
3619 2256 
3620 4289 
3621 6324 
3622 $361 
3624 0400 
3625 2441 
3626 4484 
3627 6529 
3628 8576 
3639 0625 
3631 2676 
3632 4729 
3633 6784 
3634 5841 
3636 0900 
3637 2961 
3638 5024 
3639 7089 


3642 1225 
3643 3296 
3644 5369 
3645 7444 
3646 9521 
3648 1600 
3649 3681 
3659 5764 
3651 7849 
3652 9936 
3654 2025 
3655 4116 
3656 6209 
3657 $304 


3539 0601| 3659 0401 


3640 9156] 


ener # ed Ea. abr 54. it ae AG ao 


a ww # + . 


oh AANCDd.oo>. 


W— CY 


-_ 


4: I D|—OF  —_ NEE OE OE OT FI POR 


Numert integri cum ſuis Quadraris. 


| —r— — 


=] 


2970 2500 
2971 3401 
2972 4304 


2975 7025 
2976 7936 
2977 3849 
2978 9764 
2980 0681 
298 x 1600 
2932 2521 
2983 3444 
2984 4369 
2985 5296 
2986 6225 
2987 7156 
2988 8089 
2989 9024 
2990 9961 
2952 0900 
2993 1841 
2994 2794 
2995 3729 
2996 4575 


12997 5625 


2998 6576 
2999 7529 
3000 8484 


79 3ZGOI 9441 


3003 0400 
3004. 1361 
3005 2324 
3006 3289 
3007 4256 
3008 5225 
300g 6196 
3ZOIO 7169 
3011 8144 
3012 9121 
3014 0100 
3015 1081 
5016 2064. 
3017 3049 
3018 49236 
3019 5025 
3020 6016 
3021 7009 


59-* 


56. . 


97» 


58 


2973 5209 | 
2974 6116 | 39584 6916 


3080 2500 
3081 3601 
3992 4704 
3033 580g 


3085 8025, 
3086 9136 
3088 0249 
3089 1364 
pe 20 
3091 3600 
3092 4721 
3993 5344 
3994 6969 
REES 
3096 9225 
3098 0356 
3099 1489 
3100 2624 
3101 3761 
3102 4900 
oy 6041 

3104 7184 
3105 $329 


3106 9476 


3108 0625 
3109 1776 
3110 2929 
3111 4084 


3112 5241 


3113 6400 
3114 7561 
3115 $724 
3116 9889 
3118 1056 


3119 2225 
3120 3396 
3121 4569 
3122 5744 
3123 6921 
3124 $100 
3125 9281 
3127 0464 
3128 1649 
3229 2836 
3130 4025 
3131 5216 
3132 64cg 


3022 8004 | 3133 7604 
3023 9001 [3134 $801 


3192 2500 
3193 3801 
3194 5104 
3195 6409 
3195 7716 
3197 9025 
3199 0336 
3200 1649 
3201 2964 


3202 4281 


3203 5600 
3204. 6921 
3205 5244 
3206 9569 
3208 0896 
3209 2225 
3210 3556 
3211 4589 
3212 6224 


3213 756i] 


3214 8900 
3216 0241 
3217 1534 
3218 2929 
3219 4276 
3220 5625 
3221 6976 
3222 8329 
3223 9684 


3225 1041 


3226 2400 
3227. 3761 
3228 5124 
3229 6489 


3230 7856 


3231 9225 
3233 0596 
3234 1969 
3235 3344 
3236 4731 
3237 6100 
3238 7491 
3239 3864 
3241 0249 
3242 1636 
3243 3025 
3244 4416 
3245 5509 
3246 7204 
3247 8601 


| 


3306 2500, 3422 2500 


3307 4001; 3423 4201 
3308 5504\ 3424 5904 
3309 7009, 3425 7609 
3310 $516 3426 9316 
3312 0025; 3428 1025 
3313 1536 


3314 3049 
3315 4564 
3316 6081 
3317 7600 
3318 9121 
3320 0644 
3321 2169 
3322 3696 


3323 5225 
3324 2750 
3325 3289 
3326 9824 
3328 1361 
3329 2900 
3330 4441 
3331 5984 
3332 7529 
3333 9070 
3335 ©0625 
3336 2176 
3337 3729 
3333 5284 
3339 6841 
3340 $400 
3341 9961 
3343 1524 
3344 3089 
3345 4656 


3346 6225 
3347 7796 
3348 9369 
3350 0944 


3351 2521 


3352 4100 
3353 5681 
3354 7264 
3355 8849 
3357 2436 
3358 2025 
3359 3616 
3360 5209 
3361 6804 
3362 8401 


3429 2736 
3430 4449 
3431 6164 
3432 7881 
3433 9600 
3435 1321 
3436 3044 
3437 4769 
2438 6496 
3439 8225 
3440 9956 
3442 1689 
3443 3424 
3444 5161 
3445 6900 
3446 3641 
3443 0384 
3449 2129 


3450 3876 


3451 5625 
3452 7376 
3453 9129 
3455 0884 
3456 2041 
3457 4400 
3458 6161 
3459 7924 
3460 968g 
3462 1456 
3463 3225 
3464 4996 
3465 676g 
3466 8544 
3468 0321 
3469 2100 
3470 3881 
3471 5664 
3472 7449 
3473 9236 
3475 1025 
3476 2816 
3477 4609 
3478 6404 
| 3479 $301 


C 


 — Ivo 

3540 2500 
3542 4401 
3542 6304 
3543 3209 
CIE3- S226 


3546 2025 
3547 3936 
3548 $849 
3549 7764 
3550 9681 
3552 1600 
3553 3521 
3554 $444 
3555 7369 
3556 9256 


3558 12253 
3559 3156 
3560 508g 
3561 7024 
3562 8961 


3564 0900 
3565 2841 
3566 4784 
3567 6729 
3568 8676 
3570 0625 
3571 2576 
3572 4529 
3573 6484 
3574 8441 
3576 0400 
3577 2361 


3578 4324| 


3579 628g 


6O.. 
3669 2500 
3661 4601 
3662 6704 
3663 8809 
3665 091 6 
3666 3025 
3667 5136 
3668 7249 
3669 9364 
3671 1481 
3672 3600 
3673 5721 
36747844 
3675 996g 
3677 2096 
3678 4225 
3679 6356 
3680 8489 
3682 0624 
3683 2761, 


3684 4900 
3685 7041 
3686 9184 
3688 1329 
3689 3476 


3580 8256 
3582 0225 
3583 2196 
3584 41 69 
3585 6144 
3586 8121 
3588 0100 
3589 2081 
3590 4064 
3591 6049 
3593 $036 


3594 0025 
3595 2016 
3596 4009 
3597 6004 


3593 8001|3719 780, 


3695 4247 


3690 5625 
3691 7776 
3692 9929 
3694 2084 


3696 6400 
3697 8561 
3 699 0724 
3700 2889 
3701 FOF6 


3702 7225 
3703 9396 
3705 1569 
3706 3744 


3707 5921} 


3708 $100 


37100281 
3711 2464 
3712 4649 
3713 6836 
371490315 
37161216 
3717 340g 
3718 5604 


Pag 18. A Table of whole Numbers, and their Squares. 
- "oh 62 . | 63. 64+. | | 1... 208 66. [ = 


00{2721 0000|3844 0090 | 3969 0009 4096 0000 |4225 0000 | 4356 ooool 44 4489 Qooo 
or [3722 2201|3$45 240113979 2601|4097 28014226 3001] 4357 3201] 4490 3401 
023723 4404|3846 48043971 5204|4998 5604[4227 6004 [4358 6404| 4491 6go0g 
03 |3724 660913847 7209|3972 7809] 4099 8409|4228 900g [4359 9609 | 4493 0209 
04 [3725 8816|3848 9616| 3974. 041614101 121614230 2016 [4361 2816] 4494 3616| 


0513727 102513850 2025| 3975 3025|4102 4025[4231 5025 [4362 60251 4495 7025 
06 3728 32363851 4436| 3976 5636/4103 633614232 8036 [436 3 9236| 4497 0436 
0713729 544913852 684913977 8249 [4104 9649 [4234 1049 [4365 2449] 4498 3849 
08 | 3730 766413853 9264 |3979 0864 |4106 2464[4235 4064 [4366 5664 | 4499 7264 
0913731 9881 988113 3855 2691 16$1 3980 3481 4107 5281 4236 7081 4367 88814501 0681 
10/3733 2100 21003856 4100 3981 6100[4108 8100[4238 0100 [4369 2100|4502 4100 
1113734 4321 NL go 6521, 3982 $7211|4110 0921[4239 3121 [4370 5321[4503 7521| 
12[3735 65443 44] 3984 1344|4111 3744|4240 6144 [4371 8544|4505 0944/ 

1313736 8769] 380 __ 3985 3969|4112 6569[4241 9169 [4373 1769|4506 4369 
1413738 0996] 3861 3796] 3986 6596|4113 939614243 2196 [4374 4996 | 4507 7796 
15|3739 3225| 3862 62251 3987 9225[4115 2225[4244 5225 [4375 $225 4509 1225 
1613740 5456| 3863 8656] 3989 185614116 5056[4245 $256 [4377 1456 [4510 4656 
1713741 7689|3865 1089|3990 4489[4117 7889|4247 1289 [4378 4689 4511 808g 
18|3742 9924|3866 35243991 7124 41 19 0724| 4248 4324 [4379 79244573 1524 
19 3744 2161 216113867 5961 3992 9761 4120 3561 4249 7361 4381 EIG1 4514 4961 
2013745 4400 3868 8400| 3994 2400|4121 21 6400[4251 0400 4 382 4400 4515 8100 
2113746 6641 3870 084.11 3995 5041 [4122 9241 4252 3441 dr 764 1 [4517 1841 
2213747 TR 3871 3284 [3996 7684 [4124 2084[4253 6484 |4 385 08844518 5284 
4345749 1129 3872 572913998 032914125 4929[4254 9529 [4386 4129| 4519 8729 
24 [3759 337613873 817613999 2976|4126 777614256 2576 [4387 7376|4521 2176 
25 3751 5625] 3375 0625 4000 562514128 062514257 5625 [4389 0625 | 4522 5625] 
26|3752 787613 24 3076|4Q01 8276|4129 3476|4258 8676 [4390 3876| 4523 9076 

2713754 0129 5 77 552914903 0929|4139 6329 4260 172914391 7129| 4525 2529 
28]3755 2384[3878 7984 |4004 3584|4131 9184 [4261 4784 | 4393 0384 |4526 5984 
29 3756 4641 3880 044142095 62414133 2041 4262 7841 [4394 36414527 9441 
30 = 6906| 3881 2900 4006 890014134 4900[ 4254 0900 4395 6900; 4529 2900 
3113758 9161|3882 53614008 15614135 77614265 3961 [4397 0161|4530 6361 
32 [3760 1424|3883 7824 [4209 4224/4137 06244266 7024 [4398 3424} 4531 ob: 

3313761 3689 3385 0289 [4010 6889[4138 348g [4268 ©08g [4399 6689 4533 3289 
34|3762_5956| 3886 2756 [4011 4911 955614139 635614269 3156 400 926 4534 6756 
35 [3763 $225 3887 5225|[4013 2225|4140 9225[4270 6225 |4402 322514536 0225 
36| 3765 049613888 7696|4014 4396/4142 2096[4271 9296 [4403 6496|4537 3696 
3713766 2769.1 3390 0169 [4015 7569 [4143 4969 [4273 2369 [4404 9769|4538 7169 
38 3767 5044} 3591 26444017 0244/4144 7344[4274 5444 | 4406 3944 | 4549 0644 
3913765 7321 3892 5121 4018 2921 4146 072114275 8521 4407 632114541 4121 
40 > '9600| 3893 7600 4019 5600/4147 3600 4277 1600 | 4408 9600| 4542 7600 
4113771 1883}3895 0081[4020 828114148 6481 4278 4681 | 4410 288114544 1083 
42 43772 41641 3896 2564 14222 0964 14149 9364[4279 7764 [4411 6164 |4545 4564 
313773 6449| 3397 5049 [49223 3649 ,4151 2249 4251 0849 | 4412 9449|4546 8049 
44 [3774 $736|3898 7536 $244 £246 6336 4152 5136/4282 3936 [4414 2736|4548 1536 
45 3776 1025 10253900 0025 [4925 9025 4153 $025 (4283 7025 7025 [4415 6025'4549 5025| 
46 oo 3316|3901 251614027 1716|4155 0916|4285 0116 [4416 9316|4550 8516 
4713778 5609|3g99z 5009 [4028 4409! 4156 380914286 3209 |4418 2609} 4552 2009 
4813779 7904[3903 7504/4029 7104/4157 67044287 6304 [4419 5904 [4553 5504 
49 13783 O20x| 3905 0001 4030 98or |4158 9601 4258 © 94o1 14420 9201 4554 9001 


= *T ET Y ST" FOO Wm wm Up Oſage aha 


in... & CG Ot OY" "OO 


- {Is & as STC i a toe 1 


<9. A. — - « — 


Numer integri cum {uis Quadratis, 


94 |3336 5636 


3782 2500 
3783 401 
3734 7104 
3755 9409 
3758 4025 
3739 6335 
3790 5649 
3792 0964 
3793 325% 
3794 5600 
3795 7921 
3797 97244 
3798 2569 
3799 4596 
3800 7225 
3801 9556 
3803 1559 
3804 4224 
3806 8900 
3808 1241 
3509 3584 
3510 5929 
3911 $276 
3813 0625 
3814 2976 
3515 5329 
3816 7684 
3818 0041 
3819 2400 
3820 4751 
35821 7124 
3822 9489 
og 2256 
3825 4225 
3826 6596 
3827 $969 
3829 1344 
Boe 2221 
3831 6100 
3832 8481 
3334 0864 
3835 3249 


3337 8025 
3539 0416 
3540 2809 
3841 5204 


62+. 63+. 
3926 2500! 4032 2500 
3907 5021 ;4033 5201 
3908 7504 4034 7904 
3910 0009, 4036 0609 
3911 2516/4037 3316 
3912 502514038 6025 
3913 7536,4039 8736 
3915 0049|4041I 1449 
3916 2564 |4042 4164 
3918 7600|4044 9600 
3920 012114046 2321 
3921 2644 |4047 5044 
3922 5169 4048 7769 
3923 7696|4050 9496 
3925 0225;4051 3225 
3926 2756 [4052 5956 
3927 5259 (4053 8689 
3928 78244055 1424 
3930 0361'4056 4161 
3931 2900 4057 6900 
3932 5441'4058 9641 
3933 7984 4060 2384 
3935 ©0529 4061 5129 
3936 3076 4.062 7876) 
3937 5625 4064 0625 
3935 817614065 3376 
3940 0729 4066 6129 
3941 3284 4067 8884 
3942 _5841 4069 1641 
3943 $4c0 4070 4400 
3945 0961 (4071 7161 
3946 3524 4072 9924 
3947 608g 4074 2689 
3943 $656 14075 5456 
3950 1225 \4076 8225 
3951 3796 4278 0996 
3952 6369 4079 3769 
3953 3944 4080 6544 
3955 1521 4081 9321 
3956 4100 4083 2100 
3957 6681 4084 4581 
3958 9264 '4085 7664 
3960 1849 40857 0449 
3261 4436 4055 3236 
3962- 7025 4089 6025 
3963 9616 4090 5816 
3965 2209 4092 1609 
3966 4804 4093 4404 


64 ++ 


| 416G 2500 


4161 5401 
4162 8304 
4164 1209 
4165 4116 
4166 7025 
4167 9936 
4169 2849 
4170 5764 
4171 3681 
4173 1600 
4174 4521 
4175 7444 
4177 0369 
4178 3296 
4179 6225 
4180 9156 
4182 2089 
4183 5024 
4154 7961 
4186 0900 
4157 3841 
4188 6784 
4139 9729 
gu92 26070 
4192 5625 
4193 3576 
4195 1529 
+196 44834 
4197 7441 
4199 0400 
4200 3361 
4201 6324 
4202 9289 
4204 2256 
4205 5225 
4206 8196 
4208.1169 
4209 4144 
42310 7121 
4212 0100 
4213 3081 
4214 6064 
4215 9049 
4217 2036 
4218 5025 
4219 8016 
4221 1009 
4222 4004 


3842 7601 


3967 7401 4094 7201 


— 


65% 
4290 2500| 4422 2500 | 4556 2500 
[4557 6001 


4291 5601 
4292 870g 
4294 18509 
+295 4916 
4296 8025 
4298 1136 
4299 4249 
4300 7364 
£322 og8 
4303 3600 
4304 6721 
4395 9844 
4307 2969 
4308 6096 
4309 9225 
4311 2356 
4312 5489 
4313 $624 
4315 1761 
4316 4900 
4317 8041 
4319 1184 
+320 4329 
+321 7476 
4323 0625 
4324 3776 
4325 6929 
4327 0084 
$322 3342 
4329 6400 
4330 9561 
4332 2724 
4333 5589 
4334 9956 
4336 2225 
4337 5396 
4338 $569 
4340 1744 
4341 4921 
4.342 $100 
4344 1281 
4345 4464 
4346 7649 
4348 0336 
4349 4025 
4350 7216 
4352 0409 
4353 3604 


4223 7001 


Pag.1g 


=” 


4423 5801 
4424 9104 
4426 2409 
4427 5716 


4425-9025 
4439 2336 
4431 5649 


— Oo — —C— 


67+ 


4558 9504 
4560 3009 
4563 ©0025 
4564 3536 
4565 7049 


4432 8964 
4434 2281 
4435 5600 
4436 8921 
4433 2244 


4442 2225 
4443 5556 
4444 8889 


4439 5569 
4440 8896 


— — 


4446 2224 


4447 5561 [4581 9361] 


4448 $900 
4450 2241 
4451 5584 


4455 5625 
4456 8976 
4455 2329 
4459 5684 
4469 9041 
4462 2400 
4463 5761 
4454 9124 
4466 2489 
4467 5856 
4468 9225 
4479 2596 
4471 5969 
4472 9344 
4474 2721 
4475 6100 
4476 9481 
4478 2864 
4479 6249 
4480 9636 


4482 3025 


4554 6441 
4535 9934 
4452 $929 [4537 3529 
4454 2276 [4558 7076 


4594 1284 


4567 0564 
4568 4081 
4569 7600 
4571 1121 
4572 4644 
4573 $5169 
4575 1696 
4576 5225 
4577 3756 
4579 2289 
4580 5524 


4583 2900 


4590 0625 
4591 4176 
4592 7729 


4595 4841 
4596 3400 
4598 1961 
4999 5524 
4600 go$8g 
4603 2656, 
4603 6225 
4604 9796 
4606 3369 
4607 6944 
4609 0521 
4610 4100 
4611 7681 
4613 1264 
4614 4849 
4615 8436] 
4617 2025 


4483 6416 
4484 9809 
4436 3204 


4354 6501 


4487 6601 


4615 5616 
4619 9209 


4621 2804 | 
4622 6401 


—_—___ 


4 


G 2 


Pag. 20. 


A Table of whole Numbers, and their $ quares. 


_ 68, 

'4624 0000 
4625 3601 
4626 7204 
4628 0809 
4529 4416 
4630 8025 


70s. 


2  ___ 
4761 0000 
4762 3801 
4763 7004 
4765 1409 
4766 5216 


'4909 0900 


4901 40OI 
4902 8004 
4904 2009 
4905 6016 


4767 9025 


4632 1636 
4633 5249 
4534 $864 


0914636 2481 


4637 6100 
4638 9721 
4640 3344 
4641 6969 


14[4643 0596 


4644 4225 
4645 7856 
4647 1489 
4648 5124 
4649 8761 
4651 2400 
4652 6041 
4653 9684 
4655 3329 
4656 69 76 
4658 0625 
4659 4276 


4769 2836 
4770 6649 
4772 0464 
4773 4251 
4774 $100 
4776 1921 
4777 5744 
4.778 9569 
4780 3396 
4781 7225 
4783 1056 
4784 4889 
4785 $724 
4787 2561 
4788 6400 
4790 ©0241 
4791 4034 
4792 7929 
+794 1776 


4795 5625 
4796 9476 


4660 7929 
4662 1584 
4663 5241 
4664 8900 
4666 2561 
4667 6224 
4668 9889 


34]4670 3556! 


4672 7225 
4673 0896 
4674 4569 
4675 5244 


4677 1921 


4678 5600 
4679 9281 


4681 29 
4682 wed 


4684 0336 
4655 4025 
4686 7716 
4688 I409 
4659 5104 
4690 $8$Sor 


4798 3329 
4799 7184 
4801 1041 
4802 4900 
4803 8761 
4805 2624 
4806 6489 
4808 0356 
4809 4225 
4810 8096 
4812 1969 
4813 5344 
4514 9721 
4816 3600 
4317 7481 
4819 1364 
4320 5249 
4821 9136 
4323 3025 


4907 0025 
4908 4036 
4909 5049 
4911 2064 
4912 6081 
4914 0100 
4915 4121 
4916 $144 
4918 2169 
4919 6196 
4921 0225 
4922 4256 
4923 8289 
4925 2324 
4926 6361 
4928 0400 
4929 4441 
4930 8484 
4932 2529 
4933 6576 
4935 0625 
4936 4676 
4937 $729 
4939 2784 
4940 6841 
4942 0900 
4943 4961 
4944 9024 
4946 308g 
4947 7156 
4949 1225 
4950 5296 
4951 9369 
4953 3444 
4954 7521 
4956 1600 
4957 5681 
4958 9764 
4960 3849 
4961 7936 
4963 2025 


4964 6116 


4326 0809 
4827 4704 


4966 0209 


4824 6916 
| 


4928 8601 


4967 4304 
4968 3401 


71s 
5041 0000 
5042 4201 
504.3 5404 
5045 2609 | 
504.6 6816 
5048 1025 
5049 5236 
5050 9449 
5052 3664 
5053 7881 
5055 2100 
$056 6321 
5058 0544 
5059 4769 
5060 8996 
5062 3225 
5063 74.56 
5065 1689 
5066 5924 
5O68 O161 


—{ —— 


5069 4400 
5070 8641 
5072 2884 
5073 7129 
5075 1376 
5076 5625 
5077 9876 
5079 4129 
508o $384 
5082 2641 
5083 6900 
5085 1161 
5086 5424 
5087 968g 
5089 3956 
5090 8225 
5092 2496 
5093 6769 
5095 1044 
5096 5321 
5097 9600 
5099 3881 
5100 8164 
5102 2449 
5103 6736 
5105 1025 
5106 5316 
5107 960g 
5109 3904 
5110 8201 


72%. 
5184 0000! 
5185 4401| 
5186 880, 
5188 3209 
5189 7616 
5I91 2025 
5192 6436 
5194 0849 
5195 5264 
$196 9681 
5198 4100 
5199 8521 
$201 29.44 
$202 7369 
5204 1796 
5205 6225 
5207 ©0656 
5208 5089 
5209 9524 
SZII 3961 
5212 8400 
5214 2841 
5215 7284 
5217 1729 
5218 6176 
5220 0025 


{les 
5329 0000 
5330 4601 
5331 9204 
5333 3509 
5334 2416 
5336 3025 
5337 7636 
$339 2249 
5340 6864 
5342 1481 


=” DANS 
5476 0000 
5477 4501 
5478 9604 
5450 4409 
5481 9216 
5433 4025 
5454 5836 
5486 3649 
5487 8464 
5439 3281 


5343 6100 
$345 0721 
5346 5344 
$347 9969 
5349 4596 
$350 9225 
5352 3856 
5353 8489 | 
5355 3124} 
5356 7761 
5358 2400 
53599 7041 
5361 1684 
5362 6329 
5365 5625 


5221 5076 
$222 9529 
5224 5954 
$25 Set 
5227 2900 
5228 7361 
5230 1324 
5231 6289 
5233 2756 
5234 5225 
5235 9696 
5237 4169 
5338 5644 


$240 3121 
5241 7600 
5243 2081 
5244 6564 
5246 1049 
5247 5536 
5249 0025 
5250 4516 


5367 0276 
5368 4929 


j 
| 


5369 9554 15517 5184 


| 5571 4241 


5374 3561 


$350 2225 
5381 6896 
5353 1569 
5354 0244 
ue ona 
5357 5600 
5389 0281 
5390 4964 
5391 9649 | 


5393 4336;5541 3139 


5394 9025 | 


5396 3716|5544 2916 


5251 9009 
5253 3504 


5397 3409 
$399: 3104 


| 


54-90 8100 
5492 2921 
5493 7744 
5495 2569 
5496 7396 
5498' 2225 
5499 pou 
5501 1889 
5502 6724 
5504 1561 
5505 6400 
5907 1241 


15510 0929 


5372 $900 [5520 4900 
[5521 9761 
5375 8224 |5523 4624 
5377 2889 [5524 9489 
$378 7556|5526 4356 


5545 7509 
5547 2704 
5254 8001| 5400 7801| 5548 7601 


5508 6084 


5511 5776 
5513 0625; 
5514 5476 
15516 0329 


15519 0041 


5527 9225 
5529 4096 
5530 8969 
5532 3544 
9533 $721 
5535 3600 
5536 8481 
5538 3364 
5539 $249 


5542 $025 


———— 


| y— 


6314 


6614 
67|4 


Pn 


Numer! integri cum {us Quadratis, 


Pas. 21 


E. .......n 


50 4692 2500 
51 [4693 6201 
52 [4094 9904 
53 [4696 3609 
54 [4297 7316 
5514699 1025 
56 [4700 4736 
4701 5449 
5314703 2164 
59 [4794 5881 
6014705 9600 
4707 3321 
62.1 4708 7044 


710 0769 


12717 4496 
4712 $225 


714 1956 
715 5689 


6814716 9424 
69 4715 3161 3161 
7014719 6900 
7114721 G641 
7214722 4384 
7314723 $129 
7414725 1876 
7514726 5625 
7614727 9376 
7714729 3129 
78 [4739 6884 
$014733 4400 
8114734 $161 
8214736 1924 
8314737 5689 
54 (4735 2456 
8514740 3225 
86 14741 6996 
8714743 0769 
88 14744 4544 
8914745 $321 


9014747 2100 
9114748 5881 
92 14749 9664 
9314751 3449 
94 [4752 7236 
951 4754 1025 
96 | 4755 4816 
9714756 8609 
9814758 2404 
g9 14759. 6201 


__69.. 
4330 2500 
+831 6401 
4833 0304 
4534 4209 
4335 8116 
4537 2025 
4538 5936 
4539 9549 
4541 3764 
4542 76S1 
4844 1600 1600 
4845 5521 
4846 9444 
4548 3369 
4849 7296 
4351 1225 
43552 5156 
4353 908g 
4555 3024 
4556 6961 
4358 ©0900 
4559 4841 
4-860 8784 
4562 2729 


4865 0625 
4866 4576 
4567 3529 
4869 2484 
4870 6441 6441 
4872 0400 04.00 
4573 4361 
4874 $324 
4876 2289 


4579 0225 
4880 4196 
4881 8169 
4883 2144 
4584 6121 
4.586 0100 
4887 4081 
4888 5064 
4590 2049 
4391 6036 
4393 0025 
494 4016 
4895 500g 
4597 2004 
4898 6001 


4863 6676 | 5004 


—— CC 


14970 2500 
4971 6601 
4973 704 
49 74 4509 
4975 8916 
4977 3925 
4975 7136 
4980 1249 
4981 5364 
(4982 9481 
4954 3600 
4935 7721 
4987 1844 
4988 5969 
4999 0096| 


4991 4225} 


4992 $356 
4994 2459 
4995 6624 
4997 ©0761 


4998 4900 


4999 9041 
$OOT 3184 


— 


70s _ Y bee iN . [—tZ 72 00 7 3+. 7 4+ 8 


5112 2500!" 5256 2500' 5402 2500! _—_ 2500 
5113 6801 5257 7001 | 5403 Y201| 5558 7401 
$115 1104 5259 1504 | 5405 1904| 5553 —_— 
5116 5409, 5260 600g i 5406 6609| 5554 7 

$117 9716, 5262 0516, 5408 1316, 5556 2116 


5119 4025 5263 5025 | 5409 6025 5557 7025 
5120 $336, 5264 9536|5411 0736|5559 1936 
5122 2649 | 5206 4049 5412 5449! 5560 6849 
5123 6964 5267 8564 | 5414 0164| 5562 1764 
5125 12815269 30815415 4851 (5563 6681 
5126 5600 | 5270 7600 | 5416 ' 9600! 5565 1600 
5127 9921 |5272 212115418 4321; 5566 6521 
5129 4244 |5273 6644 j 5419 9044 5558 1444 
5130 8569 |5275 1169 [5421 3769 5569 6369 
5132 2896 (5276 5696 5423 5496 55721 1296 


5133 72255278 0225 | 5424 3225-5372 6225 


(5135 1556 {5279 4756, 5425 7956 5574 1156 


5156 5889 |5280 9289 | 5427 2659 5575 6089 
51338 ©0224 5282 3824 | 5428 7424 5577 1024 
5139 4561 5283 836115430 2161 5578 5961 
5140 8900: 5285 2900 | 5431 6900. 5550 O900 
5142 3241 5286 7441!5433 16415581 5841 
5143 7584 5288 1984 | 5434 6334 5583 0754 


$002 7329 
5004 1476; 


5145 1929 528g 65295436 1129 5584 5729 
5146 62.76 $291 11076, 5437 2970 5576 5586 0676 


5005 562515148 0625 ,5292 5625 5439 9625: 5587 5625 


5006 9776] 
5008 3929 | 


5149 4976 ' 5294 017615440 5376 $589 0576 
5150 9329 ,5295 4729 | 5442 0129 5590 5529 


500g 8084 |5152 3684 15296 9284 | 5443 4554 5592 0484 
5011 22415153 B0g1 5298 3841 (5444 9641 $593 5441 


5014 O561 : 


yon5 4724} 
5016 8889 | 


4877 C256 | 5018 3056, 


$019 7225, 
5O21T 1396! 
5022 5569 
5023 9744) 
5025 3921 
5026 $100 
5028 2281 | 
5029 V464 | 
5031 0649 | 
| 5032 4836 


5035-3216 
5036 7409 
5038 1604 


$012 6400|5155 2400 24CO 5299 8400| 5446 4400! F595 0400 


$156 6761 5301 2961 | 5447 91611! $596 $361 
5158 1124 5302 7524 |5449 3924' $593 0324 
5159 5489 ,5304 20895450 3689 5599 $289 
5160 98565305 6656 5452 3456, $601 0256 
5162 4225 5307 1225|\ 5453 $225 5602 5225 
5163 8596 5308 5796/5455 2996 $604 0196 
5165 2969 [5310 0569 | 5456 7769 5605 5169 
5166 73443311 4944 | 5458 2544 | 5607 0144 
($168 1721 5312 952115459 7321|$608 5121 
5169 6100 5314 4100| 5461 2100; 5610 ©0100 
5171 O481:5315 $68x | 5462 6881] 5611 $081 
5172 486415317 3264 5464 1664, 5615 0064 
5173 9249 5318 7849 | 5465 6449 (5614 5049 
5175 _3636 [5320 2436! 5467 1236 1236 $616 0036 


5033 "9025| 5176 "$025. $321 $321 7025| 5468 $468 6025 6025 $617 5025 


5178 2416/5323 #$6161|5470 0816 5619 0016 
5179 6809 '5324 G09 | 5471 5609 . 5620 500g 
5181 12045326 804 | 5473 0404 $622 0004 


| $039 5801 


5182 5604 [5327 $401 '-5474 5201 ,5623 50OL 


— 


S — 
_ 4 
” - Py 


——— 


OE re —= nm_athotrut 
- i 


WO OUR. 
—_—TE 


- 
— —— 2D 
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A Table of whole Numbers, and their Squares. 


OO: 
OI 
O2 
03 
hom 
o5 
O06 
O07 
OY 


— | 


"9 if 


5925 0000 


5226 JCOI 


5623 0004 


5629 5009 
22: 2003 


70+ 
5776 ©000 | 5929 0000 
77 5201 | 5930 $401 


| - 99: 1 


6084 0000 
6055 5601 


5779 0404| 5932 0804 


5732 0816 |5935 1616 


5632 5025: 5753 60255936 7025 


5634 0036 
5635 5049 
5537 0064 
5638 50S1 
5640 0100 
$641 JI2I 
5643 0144 
5644 5169 
5646 0196 
5647 5225 
5649 0256 
5650 5299 
5652 0324 
$653 5361 
5655 0400 
5556 5441 
5658 0484 
5659 5529 
5661 0576 


5785 123615938 2436 


5786 6449 |5939 7849 
5788 1664 |5941 3264 


$792 7321 5945 9321 
5794 2544, 5947 4944 
5795 7769 5949 0369 
5797 2996 5950 5796 
5798 8225 5952 1225 
5800 3456| 5953 6656 
5801 8689| 5955 2039 
5803 3924 | 5956 7524 
5804 9161| 5958 2961 
5806 4400! 5959 5400 
5507 9641 | 5961 3541 
5809 4884 | 5962 9284 


5311 0129: 5964 4729 
5812 537615966 0176 


5662 5625 [5814 0625 5967 5625 


5664 0676 
5665 5729 
5667 0784 


29 | 5668 5841 


5670 0900 
$671 5961 
5673 1024 
5674 6089 
$676 1156 
5677 6225 


40 


5679 1296 
5680 6369 
5682 1444 


39|5683 6521 


5685 1600 


41 
42 


44 


48 
9 


4, 


5686 6681 
5688 176 


3691 1936|584.3 0736 |5996 9536 
5692 7025 , 584.4 6025 5998 5025 
46 5694 2116 | 5846 1316 
+7 5695 7209 (5847 6609. 


5697 2304 
5698 7401 


| 


4| 5840 0164 | 5993 8564 
43: 5689 6849 


'5815 5876 5969 1076 
5817 1129 5970 6529 
5818 6384 5972 1984 
5820 16415973 7441 
5821 6900! 5975 2900 
5823 2161'5970 8361 
5324 7424 5978 3524 
5326 2689 5979 9289 
5827 7956 5981 4756 


6087 I204 


5780 5609 | 5933 6209 | 6088 680g 


6090 2416 
6091 $025 
6093 3636 
6094 9249 
6096 4864 


1GIOI 1721 
f 


PR 7344 
6104 2969 
6105 8596 
6107 4225 
610398 56 
611054 89 
GII21 I24 
6113 6761 
tm. 
0115 2400 
G116 8041 
6118 3684 
6119 9329 
6121 4976 
6123 0625 
6I24 6276 
6126 1929 
6127 7584 
6129 3241 
— 
6130 8900 
6132 4561 
6134 0224 
6135 5889 
6137 1556 


5829 3225 5983 0225 
5330 8496 | 5984 5696 
5832 3769 5986 I169 


5836.9600 5990 7600 
5838 4881 ,5992 30x 


5841 5449 5995 4049 


6138 7225 
6140 2896 
6141 8569 


5833 90445957 6644 | 6143 4244 
5835 4321 5989 2121 | 6144 9921 


6146 5690 
6148 1281 
6149 6964 
G151 2649 
6152 $336 


© 0516 | 
Or 6009 | 


3 1504 
04 7001 | 


584.9 1904 
5850 7201 


6154. 4025 
6155 9716 
6157 5409 
6159 1104 
6160 6801 


6296 4225 


WM... 80., 
6241 0000 | 6,400 0000 
6242 5801 6.016901 
6244 1604 6,03 2094 


6248 9025 (6408 0925 
6250 4536 640g 6036 
(6252 00496411 2049 
(6253 6464 '6.4 12 $064 


5789 6881 |5942 $681 6098 0481 (6255 2281 64144081 
5791 2100; 5944 4100 |6099 6100 |625 68100 


154160109 
64176121 
64192144 
6420 B169 
6422 4196 
64240225 
6425 6256 
6271 OFGI 6430 4361 


6258 3921 
6259 9744 
6261 5569| 
6262 1396 
| 6264 7225 
6266 3056 


———_ 


bi... 


6561 0000 
G562 6201 
6564 2404 
6565 £609 
6567 4816 
65691025 
65707236 
6572 3449 
0573 9664 
0575 $881 
6577 2100 
6578 8321 
6580 4544 
6582 0769 
6585 3225 
6586 9456 
6588 5689 
6590 1924 
G5g1 8161 


6272 6400, 6432 0400 
6274 2241 6433 6441 
6275 8084 6435 2484 
6277 3929 |64 368529 
0278 977616438 4576 
6280 5625 6440 0625 
6282 1476 6441 6676 
62837329 [6443 2729 
5285 3184 [6444 8784 
6286 904116446 4841 
6288 4900 | 6448 og00 
6290 0761 [64496961 
62916624 |6451 3024 
6293 2489] ©4532 g08g 
629483 56[®4545156 
6456 1225 
64577296 
6459 3369 
64.60 9444 
"462 2327 
6464 1600 
6465 7681 
6467 3764 
6468 98 49 
©2470 5936 
6472 2025 
6473 8116 
6475 4209 
6477 0304 


6298 00g6 
6299 5969 
6301 1844 
6302 7721 
6304 3605 
6305 9481 
6307 5364 
6309 1249 
6310 7136 
6312 3025 
6313 8916 
6315 480g 
6317 0704 


6318 6601 6478 6401 


6593 4400 
6595 0641 
6596 6884 
6598 3129 
6599 9376 
6601 5625 
6603 1876 
6604 8129 
6606 4384 
6608 0641 
66 0g 6900 
GG1x 3161 
66129424 
6614 5689 
6616 1956 
6619 8225 
6619 4496 
6621 0769 
6622 7044 
6624 3321 


6630 8449 
6632 4736 
6634 1025 
66357316 
6637 3609 
6638 9904 


E640 6201 


-elbSaani.c.... 


Numer! integri cum ſuis Quadrartis, 


| — 


_— — ; 


Sh | 


764 


5700 2500 
5701 7601 
5703 2704 
5704 7809 


5707 8025 
5709 3136 
$5710 8249 
$712 3304 
$715 $481 


5852 2500 
5353 7801 
5855 3104 
5856 $409 


5706 2916|5858 3716 


5859 9025 
$861 4336 
5362 wg 
5364 4964 
5866. 0231 


THE - 308 
6006 2500 
6007 S001 
6009-3594 
601Q 900g 
6012 45r6 
6014. 0025 
6015 5536 
6017 1049 
6018 6564 
6020 2081 


78., 
6162 2500 
6163 $201 
6165 3904 
6166 9609 
6168 5316 
6170 1025 
6171 6736 
6173 2449 


6174 $164 
6176 3551 


0320 2500 
6321 $401 
6323 4304 
6325 0209 
6326 6116 
6328 2025 
6329 7936 
6331 3849 
6332 9764 
6334 5681 


Z2 


Pag. 2 2 


$0.. 


6450 2500 
_— $604 

4923 4704 
6485 _—_ 


$1es 
6642 2500 
6643 $801 


6645 5104 
6647 1409 


6486 6916 
6488 3025 
6489 9136 
6491 5249 
6493 1364 
6494 7481 


5715 3600 
5716 8721 
$5718 3844] 
5719 8969 
$721 4096| 


5567 5600 
59p9 0921 
5570 6244 
5872 1509 
5373 6396 


6021 7600 
{6023 3121 
6024 8644 
6026 4169 
6027 9696 


[5744 1241 


$751 7056 


3722 9225 
5724 4356 
$725 9489 
$727 4624 
5728 9761 
5730 4900 
5732 0041 
5733 $184 
_ 0329 
736 54 
ES 
$739 5776 
5741 0929 
$742 6084 


5745 6400 
$747 1561 
$5748 6724 
5750 188 


5753 2225 
$754 7396 
5756 2569 
5757 7744 
$259 2921] 
5760 $100 
5762 3381 
5763 84.64 
5765 3649 
5766 8836 
5768 4025 
5769 9216 
5771 4409 
$772 9604 


$875 2225 
5876 7556 
5878 2839 
5379 8224 


$881 3561 


5882 8900 
5384 4241 
5385 9584 
$587 4929 
5389 0276 
5890 5625 
5392 0976 
$893 6329 
5395 1684 
5396 7041 


6029 5225 
6031 0756 
6032 6289 
6034 1824 
6035 7361 
6037 2900 
6038 8441 
6040 3984 
6041 9529 
[6043 5076 
6045 0625 
6046 6176 
6048 1729 


0177 9600 
6179 5321 
6181 1044 
6182 6769 
6184 2496 
0185 8225 
6187 3956 
6183 9689 
6190 5424 
6192 1161 
0193 6900 
6195 2641 
6196 $334 
6198 4129 
6199 98 


6336 1600 
6337 7521 
6339 3444 


©496 3600 
0497 9721 
0499 5844 


6340 9369 
6342 52 

6344 1225 
6345 7156 
6347 3089 
6348 9024 
6350 4961 


6352 0900 | 


6353 6841 
6355 2784 
[6356 $729 
6358 4676 


[5502 8096 


Ggar 1969 


6504 4225 
6506 0356 
6507 6489 
6509 2624 
6510 $761 
6512 4900 
6514 1041 
6515 7184 
0517 3329 
6518 9476 


6201 5625 
6203 1376 


6049 3284 


png 7129 
6206 2334 


6051 3841|6207 $44x 


5898 2400 
$899 7761 
5901 3124 


9| 5902 8489 


5904 3356 
5905 9225 
$907 4596 
5908 9969 
5910 5344 
$912 0721 


| 6052 8400 | 6209 4400 


6054 3961 j6211 0161 


6057 508g 
6059 ©0656 


6055 9524 | 5212 5924 


6214 1689 


6360 0625 
6361 6576 
6363 2529 


6520 5625 
6522 1776 
6523 7929 
6525 4084 


6364 $484 
66 4441 


6371 2324 
6372 $289 


6215 745619374 4256 


6060 6225 
6062 1796 
6063 7369 
6065 2944 


5913 6100 
$915 1481 
$916 6864 
$918 2249 


$921 3025 
$922 8416 
5924 3809 


5925 9204| 6080 8304 


5774 4801 


$5927 460116082 4401 


5919 7636 


6068 4100 
6069 9631 
6071 5264 
6073 0849 
6074 6436 
6076 2025 


6077 7616 
6079 32309 


0217 3225 
6218 8996 


6220 4,769 
6222 0544 


6066 $52x (0223 6321 


6382 4 
03592 4121 
6225 2100|0384 0100 


6226 7881 


6228 3664 
6229 9449 
62F1 5236 


Q376 0225 
6377 6196 

379 2169 
6380 $144 


6285 60$1 
6387 2064 
6388 $049 
6390 4036 


0233 1935 
6234 6916 
6236 2609 
6237 $404 


6239 4201 


0392: 0025 
6393 6016 
6395 2009 
6396 g004 


63 441 5527 O241 
6368 040010525 6490 66 


6369 636 g990 2561 


6531 8724 
6533 438; 
6535 1056 
6536 7225 
6538 3396 
6539 9569 


6544 $100 
6548 0464 


6549 6649 
51 2836 


541 5744 |® 
6543 1921 6705 9721 


6546 428116 


6648 7716 
0050 4025 
6652 0336 
6653 6649 
6655 2964 
6656 9281 
6660 1921 
6661 $244 
6663 4569 
6665 o$896 
6066 7225 
6668 3556 
6569 9889 
6671 6224 
6673 2561 
6074 8900 
$076 5241 
6578 4" 
6679 7929 
6681 4276 
66 3 O62 

6684 fuk 
6686 3329 


6687 9684| 


6689 604 1 


6692 8761 
I2 
6696 - 8 
6697 #5 L 
6699 4225 
6701 0596 
6-702 6969 


91 2400] 


” I» - 
e, — -— = o 
— — — — 


1 
., 
« 


65 3 6714 1636 
6552 902512715 8025 
6554 521616717 4416 
6556 1409 6719 O9J0g 
557 7604[9749 7204 


6398 4001 


6559 380116722 36011 


coy 


A Table of whole Numbers, and their Squares. | 


—_ 


OO 
O1 


29167 


B2& = 


83 


6724 0000 
6725 6401 
6727 2804 
6728 9209 
6730 $616 
0732 2025 
6733 8436 
6735 4849 
6737 1264 
33 7581 


6740 4100 
6742 0521 
6743 6944 
6745 3369 
6746 9796 
6748 6225 
6750 2656 
6751 9089 
6753 5524 
6755 1961 


| 
6889 =, 
6399 6601 
6892 3204 
689; 9809 
6895 6416 
6597 3025 
6898 9636 
6900 6249 
6902 2864 
6903 90481 
6905 6100 
6907 2721 
6908 9344 
6910 5969 
691 2 25896 
6913 9225 
6915 5856 
6917 2489 
6918 9124 
6920 $761 


6756 8400 
6758 4841 
6760 1284 
6761 7729 
6763 41 76 


2916771 6441 


6765 0625 
6766 7076 
6768 3529 
6769 9984 


0773 2900 
6774 9361 
6776 5824 
6778 2289 
6779 8755 


6784 8169 
6786 4644 
6788 1121 


0781 5225{6947 2225 
16783 1696 


6922 2400 
6923 9041 
6925 5684 
6927 2329 
6928 $976 
6930 5625 
6932 2276 
6933 8929 
6935 5584 
6237 2241 
6938 8900 
6940 5561 
6942 2224 
6943 8889 


7056 0000 


84 


7957 6801 
7059 3604 
7061 0409 
7062 7216 
7064. 4025 
7066 0836 
7967 7649 
7069 4464 
7071 1281 
7072 $100 
7074 4921 
7076 1744 
7977 8569 
7979 5396 
70S1 2225 
7082 9056 
7084 5889 
7086 2724 


85.. 


. 


86.4 


87. 


7225 0000 
7226 yool 
7228 4004 
7250 1009 
7231 8016 
7233 5925 
7235 2036 
7236 9049 
7238 6064 
7240 3081 


7242 0100 


7243 7121 
7245 4144 
7247 1169 
7248 83196 
7250 5225 
7252 2256 
7253 9289 
7255 6324 


7087 9561 | 
7089 6400 
7091 3241 
7093 0084 
7094 6929 
7096 3776 
7098 0625 
7099 7476 
7IOI 4329 
7103 1184 
7104 8041 
7106 4900 
7108 1761 
7109 8624 
7111 5489 


6945 5556 | 7113 2356 


6948 8896 
6950 5569 
6952 2244 
6953 8921 


7114 9225 
7116 6096 
7118 2969 
7119 9844 
7121 6721 


7259 0400 
7260 7441 
7262 4484 
7264 1529 


7265 8576/7437 3375 


| 


7267 5625 
7269 2676 
7270 9729 
7272 6784 
7274 3541 
72.76 0900 
7277 7961 
7279 5024 
7281 208g 


7257 3361 


73995 0000 
7397 7201 
7399 4404 
7401 1609 
7402 8816 
7404 6025! 
7406 3236 
7408- 0449 
7409 7664 
[7411 4881 
7413 2100 
7414 9321 
7416 6544 
7418 3769 
7420 ©0996 
7421 8225 
7423 5456 
7425 2689 
7426 9924 


7439 4400 


7428 7161 | 7602 0961 


7569 0000 
7570 7401 
7572 4804 
7574 2209 
7575 9616 


88, 


7744 0000 
7745 7601 
7747 5204 
7749 280g 
7751 ©0416 


7577 7025 
7579 4436 
7581 1349 
7582 9264 
7584 6681 
7586 4100 
7588 1521 
7589 8944 
7591 6369 
7593 3796 
7595 1225 
7596 8656 
7598 6089 
7500 3524 


7603 8400 
7605 5841 


7432 1641 
7433 $884 
7435 6129 


7439 0625 
7449 7876 


7444 2384 

445 9641 
7447 6900 
7449 4151 
7451 1424 


7442 5129|7® 


7607 3284 
7609 0729 
7610 8176 


7452 8689 |76 


7282 9156 
7284 6225 
7286 3296 
7288 0369 
7239 7444 
7291 4521 


7454 5956 | 7628 2 


7456 3225 
7458 0496 
7459 7769 
7461 5044 
7463 2321 


6789 7600 
6791 4081 
6793 0564 
6794 7049 
6796 3536 
6798 0025 
6799 6516 


2220 333010902 2226 


6955 5600 
6957 2281 
6958 8964 
6960 5649 


6963 9025 
6965 5716 


6801 3009 
6802 9504 


6804 6001 | 6970 5801 


6967 2409 
6968 9104 


7123 3600 
7125 0481 
7126 7364 
7128 4249 
7130 1136 
7131 8025 
7133 4916 
7135 1809 
7136 8704 


7293 1600 
7294 8681 
7296 5764 
7298 2849 
7299 9936 
73 01 7025 
7303 4116 
7305 1209 
7306 8304 


7138 5601 


7308 5401 


7464 9600 
7466 6881 
7468 4164, 
7479 1449 
7471_5736 


7473 6025 
7475 3316 
7477 0609 
7478 7904 


7480 5201 


7933 5169 
7635 2644 


OI2I 


7752 8025 
7754 5636 
7756 3249 
7758 0864 
2759 8481 
7761 6100 
7763 3721 
7795 1344 
7766 8969 
7768 6596 
7779 4225 
7772 1856 
7773 9489 
7775 7124 
7777 4761 
7779 2400 
7781 00g} 
7782 7684 
7784 5329 
7786 2976 
7788 0625 
7789 8276 
7791 5929] 
7793 3584 
7795 1241 
7795 8900 
7798 6561 
7800 4224 
7802 1889 
7803 9556 
7805 7225 
7807 4896 
7809: 2569 
7811 0244| 
7812 7921} 


7238 7600 
7640 5081 
7042 2564 
7944 0049 
7045 7536 
7647 5025 
7249 2516 
7051 0009] 


7814 5600 
7816 3281 
7818 0964 
7819 8649 
782x 6336 
7823 4025 
7825 1716 
7826 9409 
7825 7104 


1 


7052 7504 
7054 5001 


7830 4801 


mag / LR 


bi 


Numert integri cum ſuis Quadratis. 


R— 


52 


32,, 


50 di 6972 2500 
51 


6807 gool 
6811 2009 
6312 $516 
6814 SO25 
6816 1536 
6817 8049 
6819 4564 
6821 1081 
6822 7500 
6824 4121 
6320 0644 
6827 7169 
6829 3696 
6831 0225 
6832 6756 
6834 3289 
(835: 9824 


83. 


6973 9201 
10975 5904 
6977 26099 
6978 9316 


—C 


84.0 


$5. 


86. 


7149 25009 7310 2500 


7141 9401. 
7143 6304! 
7145 3209, 
7147 OLt16| 


7311 9501 
7313 6704 
7315 3509 
7317 oor6 


6980 602517145 70257318 $025 


6982 2736. 
6983 9449 
6985 6164 
<= 
6958 9600 
6990 6321 
6992 3044 
6993 9769 
6995 6496 
6997 3225| 
6998 9956 | 
7000 668 9 
7092 3424 


7150 3936 
7152 0849 
7153 7764 
7255 4581 
7157 1600 
7158 $8521 
7160 5444 
7162 2369 
7163 9296 
7165 6225 
7167 3156 
7169 008g 
7170 7024 


7320 5136 
7322 2249 
7323 9364 
7325 6481 
7327 3600. 
7329 0721 
7330 7844 
7332 4969 
7334 2096 
7335 9225 
7337 6356 
7339 3459 
7341 0624 


7482 2500 
7483 9801 
7455 7104 
7437 4409 
7739 1716 
7490 9025 
7492 6336 
7494 3649 
7495 0904 
7497 3281 
7499 5600 
27501 2921 
7593 9244 
7504 7569 
7506 4596 
7508 2225 
7509 9556 
7511 688g 
7513 4224 
7515 1561 


Pag. 2<.| 


87.. 
7656 2500 
7658 ©0001 
7659 7504 
7661 5009 
7663 24001 
7655 0025 
7666 7536 
7668 5049 
7670 2564 
7572 O081 
7673 7600 
7675 $121 
7677 2044 
7679 O169 
7680 7696 
7682 5225 
7684 2756 
7686 0289 
7687 7824 
7689 5361 


88.. 
7832 2590 
7834 0201 
7835 7904 
7837 5609 
7839 3316 
7341 1025 
7842 8736; 
7344 6449 


i 


7551 7321) 
7853 5c44 
7855 2769 


7557 0496 


7858 $225 
7860 5956 
7862 3689 
7864. 1424 
7865 O16; 


— 


4 
. - 
»— —— 
-_” + I ww 0 oo ooo 


# 


— -- — 


— = 


4 
| 
[ 
4 
” 


6916837 6361 
6839 2900 
7116340 9441 
72 [6342 5984 


7004 0161 7342 7761 
7005 6900 [71 74 0900| 7344 4900 | 7516 8900 
7007. 3641 | 7175 7841 | 7346 2041-17518 6241; 
7009 0384 |7177 4784 | 7347 9184| 7529 3584 
7010 7129|7179 1729|7349 6329| 7522 0929 


7172 3961 


7867 6900 
7869 464 1 
7871 2384 
7873 0129 


7691 2900 
7093 0441 
7694 7984 
7696 5529 


* -— a” 


8g 

$9 
90 
91 
92 
93 
9% 
% 


73 15844 2529 


74 [9545 9076 


6847 5625 
6849 2176 
6350 8 729 
6852 5284 
6854 1841 
6855 $5400 
6857 4961 
6859 1524. 


6360 8059 |7027 46897196 1289 


7014 0625 
7015 7376 


7017 4129 
7019 0884 


7082 3976 


7180 8676 


7152, 5625 
7134 2576 
7185 9529 
7187 6484 


7351 3476 


7353 0525 
| 7354 7776 
7356 4929 


| 7358 2084 
$=29 7243 [7199 3441! 7359 9241 


7022 4400| 7191- 0400| 7361 6400 
702.4 1161 (7192 736t | 7363 3561 |7535 9761 
7025 7924 7194 4324 | 7365 0724 


6862 4656 7929 1456 |7197 8256 


—_— wr _—_——ocomggm , | 


6864 1225, 7239 3225 '7199 5225 


86:63865 77961 7032 4996 | 7201 2196 
$7]6867 4369; 7034 1769 | 7202 9169 


6869 09447935 $544 | 7204 6144 
6870 7521 \J937 5321 


6872 4100 


6579 9436, 
6380 7025: 


9 


7D 3616| 


7039 2100 


7944 2449 
7045 9236 


704y $025 
7049 2816 


716884 0209 | 7250 9609 
98 (6885 6804 | 7052 $6404 


| 7206 Z1I21TI 
_ 0109 


6874. 0681] 7ago $881 | 7209 7081 
6875 7264 7042 $964 |7211 4964 
6377 3349 


7213 1049 
(7214 8036 
7216 5025 
7218 2016 
7219 9909 
7221 600g 


7366 7889 
7368 5056 
7370 2223 
7371 9396 
7373 6569 
7375 3744 
7.377 gue 
7378 8100 
7380 528r 
7382 2464 


'7223 3001 


73383 9649 
7385 6836 
7387 4025 
7339 1216 
7390 8409 
7392 5504 


| 7394 2301 


7523 $8276 
7525 5625 
7527 2976 


7529 0329 |7703 5729 


7530 7684 
7532 _5041 
7534 2490 


7537 7124 
7539 4439 
754 1556 
7542 9225 
7544 $5596 
7546 3969 
7549 1344 
7549 Ipz1 
7551 6100 
7553 3451 
7555 9864 
7556 5249 
7558 5636 
7560 3025 
7562 0416 
7563 7509 
75 65 5204 
7567 2601 


7698 32975 
7700 ©0625 


7701 8176 


7705 3284 
7708 5400 
7710 5951 
7712 3524 
7714 105g 
7715 8656 
7717 6225 
7719 3796 
7721 1369 
7722 3944 
7724 9521 
7726 4100 
7728 1681 
7729 9264 
7731 6849 
7733 4439 
7735 2925 
7736 9616 
7738 7209 
7740 4804 


7874 7875 
7876 5625 
7573 3376 
7880 1129 
7881 8884 
7883 664. 
7835 4400 
7387 2261 
7888 9924 
7890 7689 
7892 5456 
7894 3225 
7896 0996 
7397 8769 
7399 6544 
2201 4321 
7903 2100 
7904 98331 
7906 7664 
7908 5449 


7910 3236| 


7912 I025 
7913 $816 
7915 6609 
7917 4404 


7742 240117919 2201 


9916887 340117054 3201 


D 


\Pag. 26. A Table of whole Numbers, and their Squares, 


89. 

7921 0000} 
7922 7S0I 
7924 5604 
7926 3409 
7928 1216 
7929 9025 
7931 6836 
7933 4649 
7935 2464 
7937 0381 


9O«s 


8100 0030 
$101 8001 
8103 6004 
$105 4009 
$107 2016 
8109 0025 
$110 8036 
$112 6049 


$114 4064 
8116 2081 


7938 8100 
7949 5921 
7942 3744 
7944 1569 
7945 9396 


$118 0100 
$119 8121 
$121 6144 
$123 4169 
$125 2196 


7947 7225 
7949 $056 
7951 2889 
7953 0724 
7954 8561 
7956 6400 
7958 4241 
7960 2034 
7961 9929 
7963 7776 
7965 5625 
7967 3476 
7969 1329 
7970 9184 
7972 7041 
7974 4900 
7976 2761 
7978 0624 
7979 3489 
7981 $356 
7933 4225 
7985 2096 
7986 9969 
7988 7844 
7990 5721 
7992 3600 
7994 1481 
7995 9364 
7997 7249 


4+| 7999 5136 


8001 3025 
8003 0916 
8004 8809 
8006 6704 


8008 4601 | 


8127 0225 
$128 8256 
8130 6289 
$132 4374 
$134 2361 
8136 0400 
8137 8441 
$139 6484 
$141 4529 
$143 2576 
$145 06z5 
$146 $676 
8143 6729 
$150 4784 
$152 2841 
$154 0900 
8155 8961 
8157 7024 
8159 508g 
8161 3156 


8163 1225 
8164 9296 
8466 7369 
8168 5444 
== 
8172 1609 
8173 9681 
3175 7764 
$177 5849 
8179 3936 
8181 2025) 
8183 0116: 
3184 $209 
$186 6304 


3188 4401 


GIs 
$281 0020 
$282 $201 
8284 6404 
38286 4609 
8288 2316 


8290 1025 
8291 9236 
$293 7449 
8295 5664 
$297 3881 
8299 2109 
8301 0321 
8302 8544 
8304 676g 
$306 4996 
8308 3225 
8310 1456 
8311 9689 
$313 7924 


egey 2260 


8317 4400 
8319 2641 
8321 08384 
8322 9129 
$324 7376 
$326 5625 
8328 3876 
8330 2129 
$332 0384 
0222 2608 
8335 6900 
$337 51GT 
$339 3424 
$341 168g 
8342 9956 
8344 8225 
8346 6496 
$348 4769. 
$359 3044] 
$352 1321 
8353 9600 
8355 7881! 
$357 6164 
8359 4449! 
8361 2736 
8363 1025 
$364 9316 
$8366 7609 
8368 5904 


92.. 


8480 5681 


8521 1361 


$534 0644 
$535 9121 


8539 6081 
8541 4564 
8543 3049 
8545 1536 
8547 0025 
$548 $8516 
8550 7009 


8370 4201 


8473 2025 
$4.75 0436 
8476 8849 
8478 7264 


8517 +441, 
B5r9 2900 


8522 9324. 
8524 $289 
8526 6756 


8537 7600 


8552 55 
$554 4007 


_ 93+ 

3649 0000 
$650 8601 
8652 7204 
$654 5309 
8656 4416 
8658 3025 
$660 1636 
8662 0249 
$663 $864 
$665 7481 
8667 6100 
8669 4721 
$671 3344 
$673 1969 


8675 0596 


8676 9225 
8678 7856 
$680 6489 
18682 5124 
$684 3751 
$686 2400 
8688 1041 
8689 9684 
8691 8329 


2176 | 8693 6976 


8&5 5625 
8697 4276 
8699 2929 
8701 1584 
8703 0241 
8704 8900 
8706 7561 
8708 6224 
8710 43889 


8716 0896 
8717 9569 
$719 $244 
8721 6921 
8723 5600 
8725 4281 
$727 2964 
$729 1649 
$731 0336 
$732 9025 
8734 7716 
$736 6409 
8538 5104 
8740 3801 


| 


— p— 


—— OC —— —— 


| 94» 

$536 ©0000 
8837 8801 
8839 7604 
8841 6409 
$843 5216 
3545 4025 
8847 2836 
8849 1649 
38851 0464 
8852 9281 
8854 $100 
8856 6921 
8858 5744 
8360 4569 
$862 3396 
$8864 2225 
8366 1056 
8867 9889 
8569 $724 
8871 7561 
8873 6400 
8875 5241 
$877 4084 
8879 2929 
888x 1776 


18390 Bog 1 


{ 


1 


o 


$712 3556 

8528 522518714 2225 
8530 3696 
$532 2169 


89ox 9225 
8903 $096 


8907 5844 
8909 £721 


8913 2481 
8915 1364 
8917 0249 
8918 9136 


8922 6916 
8924 5309 


8928 3601 


| 


$905 6969 


89x 1 3600 


89Yo $025 


$926 4704 


9 5. 
9025 ©0000 
9026 9ool 
9028 8004 
9030 7909 
9032 6016 
9034 5025 
9036 4036 
9038 3049 
9940 2064 
_ IS 
9044 0100 
9045 9121 
9047 B144 
9049 7169 
9O05r 6196 
9 053 5225 
905 5 4256 
9057 328g 
9059 2324 
9061 1361 


9068 7529 
9070 5576 
9072 5625 
9074 4676 


9082 0900 
9083 9961 


4| 9085 9024 


9087 8c89 
nt MF he 
9091 6225 
9093 $296 
9095 4369 
9097 3444 
| 9999 2531 
9101 1600 
910; O681 
9104 9764 
Cog 8849 
9110 7025 
01186116 
9114 5209 
9116 4504 
9118 3401 


5 
J 
52 


89 
90 
OI 
92 
93 
9; 
9% 
9% 


97 
98 


8020 9936 


6918044 2961 


— 


50i8010 2500 |$1902500|8372 2500 $556 2500 
I |/8012 0401 |5192 0601 | 
$013 $304 


8015 6209 
$017 4116 


8019 2025 


8022 7849 
$024 5764 
8026 3681 
$8028 1600 
8029 9521 
$031 7444 
8033 5369 


8035 3296 


80371225 
80389156 
8040 7039 
8042 5024 


8046 0900 
8047 8841 


— 


Numer! integri cum ſuis Quadraris, 


Ol. 


$193 8704 
8195 6509 
8197 4916 


8199 3025 


| 
, 


'$202 9249 3385 0649 


$204 7364 |3 386 8964. 
8206 5431 $388 7281 | 
8208-3600 | 5390 5600 

82101721392 3921 | 
$211 9844\5394 2244 | 
8213 7969 3396 0569: 
8215 6096 |5397 8396 
$217 4225 $3399 7225 
$219 2356 $401 5556 
$221 0489 8403 388g 
$222 $624 | 5405 2224 
$224 6761 (8407 0561 

8226 4900 $403 8900! 
8228 3041 3410 7241 


8 049 6784 


82301184 $412 5584 


92, 


83740801 8555 1001 
$375 9104 $559 9504 
8377 7409 8561 8009 
$379 5715 \ 8563 6516 
$381 4025 8565 5025 
$201 1136 5333 2336|8567 3536 


—— — ——— —  — —— 
— 
— 


93s 


8569 2049 
$571 0564 
$572 9081 
8574 7600 
8576 6121 
$578 4544 
8580 3169 
8582 1696 
$5384 0225 
$585 $756 

587 7289 
5539 5824 

591 4361 


— 


$593 2900 


$742 2500 
$744 1201 
87.45 9904 
8747 $609 
$749 7316 
$751 6025 
$753 4736 
$755 3449 
$757 2164 
8759 0881 
8760 9600 
$762 8321 
$764 7044 
$766 5769 
$768 4496 
8770 3225 
8772 1956 
$774 0639. 


ms 


94 


8930 2500 
8932 1401 
$934 0304 
8935 9209 
3937 8116 


| $939 7025 


8941 5936 
$943 4549 
$945 3764 
Sn 
3949 1 600 
8951 0521 
3952 9444 
8954 $369 
5956 7296 
$8953 6225 
$9 60 5156 
8 962 4289 


$775 9424 
8777 $161 
$779 6900 


8595 1441 
$596 9984 


8781 5641 
$783 4384 


$964 3924 
| $966 1961 
$968 0900 
$969 9841 
8971 8784 


8051 47298231 9329, 
8053 267618233 7476 
8055 062518235 5625 


'$414 3929 | 3593 8529 
3416 22.76 | $600 7076 
8418 0625 | $602 5625 


$785 3:29| 8973 7729 
8787 1876 | 8975 6676 
8789 0625 | 8977 5625 


8058 6529 
8c60 4484 
8062 2441 


$074 
8718076 6169 $257 3569 | $440 0969 
88.8078 4144 
8080 2121 | 


| 


! 
| 


$065 3361 


8064 0400 


8067 6324 


8056 85768237 3776 3419 8976 | $604 4176 


8239 1929|[8421 7329, 
8241 0084 '$423 5684 | 


$248 272.4 18430 9124 


$069 4259 
8071 2256 
8073 0225 
8196, 


8082 0100 
808 3 8081, 
8085 6064 


$250 038g 8432 7489 
$253 7225 [$436 4225 
8255 5396 3438 2596 


$259 1744 | 5441 9344 
8260 9921 [54437721 
8262 8100 $445 6105 
$264 628r (84474481 
$266 4464 |3449 2864 


606 2729 
$602 1284. 


$615 5524; 
8617 408g 
8619 2656 
8621 1229 | 
$622 9796 | 
8624 8369 
$626 6944 
$628 5521 
8630 4100 
$632 26$1r 
$634 1264 


ewes 


$087 4949 | 8268 2649 '$451 1249 
8089 2036 $270 0536 8452 9636 


$635 9849 
$637 $436 


99 18098 2001 


$8096 4004 
8279 1801 


$091 2025 $271 9025 3454 8025 
$og2 $016|8273 7216 8456 6416 
8094 6009 |8275 5409 $455 4509 
= 77 3624 $460 3204 


8639 7025 
8641 5616 
$643 4299 
8645 2804 | 
8647 1401 


8462 1601 


$790 9376 | 8979 4576| 

(S981 3529 
| $933 2484 
8242 $241 |8425 4041; $609 9841 8796 5641 | 5935 1441 
$244 6400 | $427 2400| 8611 8400} $798 4400 
8246 4561 | 8429 0761 | $613 6961 | 8800 3161 


$792 $129 
$794 6884 


8802 1924 
$804 0689 
8805 9456 
8807 8225 
8809 6996 
8811 5769 
$313 4544 
8815 3321 
8817 2100 
8819 0881 
8820 9664 
8822 $449 
8824 7236 
8826 6025 
$8828 4816 
8830 3609 
8832 2404 


8987 0400; 
$988 9361 
8990 $324 
8992 7289 
8994 6256 
3995 5225 
$998 4196 
9000 3169 
9002 2144 
9004 I121 
9006 O100 
9007 9081 
9009 8064 


95,. 


9120 2590 
J122 1601 
9124 070. 
9125 9509 
91278916 
9129 $8025 
9131 7136 
9133 0249 
9135 5304 
9137 4451 
9139 3600 
9141 2721 
9143 1544 
9145 0969 
9145 9225 
9159 8356 
9152 7439 
9154 6624 
9156 5761 
9158 4900 
9160 4041 
9162 3184. 
9164 2329 
9166 1476 
9168 0525 
9169 97769 
9171 8929 
9173 5084 
2175 7241 
3177 6400 
9179 5F61 
9181 4724 
9183 3889 
9187 2225 
9189 1396 
9191 0569 
9192 9744 
9196 8100 
9198 7231 
9200 6464 


9011 7049 9202 5649 
9013 6036 | 9204 4336 
9015 5025| 9206 4025 
9017 4016| 9205 3216 
9019 3009| 9219 Þ409 
9021 2004| 92 FL 2604 


88341201 


9023 100119214 g$01 | 


—C—— 


- 
— 


D 2 


—— 


———r er EEE 


17 
18 
I9 
20 
21 
22 
23 
24 
25 
26 


A 


39 
40 
41 
42 


Pag. 29. 


27 
28, 


400 whole Numbers, and their Squares, 


96+ 


9217 9201 
9219 $404 
9221 7609 
9223 6816 
9225 6025 
9227 5236 
9229 4449 
9231 3664 
9233 2881 
a LA 
9237 1321 
9239 0544 
9249 9769 
9242 3996 
9244 $225 
9246 7456 
9248 6689 
9250 5924 
{9252 5161 
9254 4400 
9256 3641 
' 9258 2884 
| 9260 2129 
(9262 1376 
| 9264. 0625 
9265 9876 
9267 9129 
9269 $384 
9271 7641 
9273 6900 
9275 6161 
9277 5424 
9279 4689 


9283 3225 
9285 2496 
9287 1769 
| 9289 I044 
| 2292 0321 
| 9292 9600 
' 9294 8881 
9296 8164 
9298 7449 
9300 6736 
93C2 6025 
9304 5316 
9306 460g 
9308 3904 
9310 3201 


et  y— — — 
921 6 0000 


— TC 


oh 


| 9409 ©0000 
9410 9401 
9412 $804 
9414 8209 
9416 7616 
9418 7025 
9420 6436 
9422 5849 
9424 5264 
9426 4681 
9428 4100 
9430 3521 
9432 2944 
9434 2309 
9436 1796 


93» 


| 99+ 


9604 ooo l98or o0od | 
9802 9801 | 


9605 9601 
9607 9204 
9609 8309 
9611 8416 
9613 8025 
9615 7636 
9617 7249 
9621 6481 
9625 6100 
9625 5721 
9627 5344 
9629 4969 
9631 4596 


9438 1225 
9440 0656 
9442 0089 
9443 9524 
9445 8961 
9447 "_ 
9449 7941 
9451 7284 
9453 6729 
9455 6176 
9457 5625 
9459 5076 
9461 4529 
9463 3984 
9465 3441 
9467 2900 
9469 2361 
9471 1824 
9473 1289 
2475 0756 
19477 0225 
9478 9696 
9480 9169 
9482 8644 
9454 3121 
9486 7600 
9488 7081 
9490 6564 
9492 6049 
9494 5536 
(9496 5025 
9498 4516 
9500 4009 
9502 3504 
9504. 3001 


9633 4325 
9635 3356 
9637 3439 
9639 3124 


9803 9604 


98083 9216 


9810 9025 
9312 $836 
9814 8649 
9816 8464 
9318 8281 


+ — 


9820 8100 
9822 7921 
9324 7744 
9326 7569 
9328 7396 
9830 7225 
9332 7056 
9834 6889 
9836 6724 
9838 6561 


pag g non 
9645 3041" 
9647 1684 
9649 1329 


9651 0976 


9653 0625 
9655 0276 
9656 9929 
9658 9584 
9650 9247 
9662 8900 
9664 $561 
9666 $224 
9668 7889 
9670 7556 
9672 7225 
9674 6896 
9676 6569 
9678 6244 
9680 5921 
9682 5600 
9684 5281 
9636 4964 
9688 4649 
9690 4336 
9692 4025 
9694 3716 
9696 3409 
9698 3104 


9700 2801 


9840 6400 


9344 6084 
93846 5929 
9848 5776 
9850 5625 
9852 5476 
93854 5329 
9856 5184 
9853 5041 
9860 4900 
9862 4761 
9364 4624 
9866 4489 
9868 4356 
9870 4225 
9872 4096 
9874 3969 
9876 3344 
020 $225 
9880 3600 
9882 3481 
9384 3364 
9886 3249 
9888 3136 
9890 3025 
9892 2916 
9894 2809 


9896 2704 
9898 2601 


9806 9409 | 


9842 6241 | 


——— 


In this Table, To find the Square 


of any Whole Number leſs than 
Ten Thouſand. 

2, To find the Side of 4ny Square 
Number l:ſsthan 100 Millions 


Imitatetheſe following Examples. 


I defire the Square of 9738, That 
is, of 9700 and 38. (For ſo every 
Side in this Table is parted into two 
Portions.) A Column bearing gp, . 
on the head of it, is found only in 
this 28. Page, and another in the 2g, 
In the Margin of chis 28, pag: I find 
38, A right Line running from this 
38,croſſeth che column marked g7,, 
at the number 94828644. This 
94828644 is the Square of 9738, 

But the Square of 9756 is not 
found in this pag. becauſe 56 is more 
than 49. In the margin of pag.29, I 
find 56. A right line, running from 
this 56, ſheweth you the number 
95179536, inthe column on whofe 


top ſtands 97.. This 95179536 is 


the Square of 57 56. 


Thus in p. 24, you ſee 6755 1961 
inthe right Line running from the 
Marg. 1 9, to the column whoſe Yer- 
tical is $2,. Then ſay, 6755 1961 is 
the Square of 8219, And foI find 
70829056 to be the Square of 
8416. [npag. 9g. you have 7080921 
the Square of 2661. Andin pap. 2, 
you have 675684 che Square of 822. 
As in pag. 3, you find 50756 the 
Square of 266. 

That F7yſt opening, inPag, 2. & Pag.z, 
contains all Square Numbers leſs than a 
Million, and all Sides leſs than 1000, And 
the firſt Column of thoſe two Pages | 2 and 
3 | hath the Square of every Number leſs 
than 1003 That is to ſay, It hath all 
ſquare numbers leſs than 10000, Wherfore 
theSquare number 62821476 being given, 
and its S7de being ſoxght,you may cut off 
the two laſt Figures | 96 |] and may find 
all the reſt of the Figures in that Firſt 
Opening ; thus, 

Pag. 2. 62 is the Square of 9 and more. 

Pag. 3.6282 is the Square of 99 + 

Pag. 3. 628214. is the Square of 792 + 

This ſends you to ſeek a Column,whoſe 
head bears 79 which is in Pag. 22.and 23. 
In Pag. 22. you may find the entire num- 
ber 62821476. to be the Square of 5926. 


—— 


—— — 


400 Numeri integri cum fuis Quadratis. Pag. 29. 
_1_96+ | __97+ | one | on This table of Sides and 
ps OOO Mmgoomatey —_econy.0e. of Fregwromgmiggs | I eot $i 
5019312 2500| 9505 25c0' 9702 2500| 9900 2500 he continued by Addition CORE 
51|9314 1801|9508 2001| 9704 2201 | 9902 2401 [numbers greater than 19997. Thus, 
5219316 1104|9510 1504/9706 1904} 9904 2304 
5319318 0409[9512 1009 9708 1609 | 9905 2209 —— Sides. | Squares. 
54|2319 9716 [9514 ape £316 9908 2116 ro Sides is | 9999 | 9998000! 
5519321 9025[9516 0925{9712 Iozy | 9910 2025 ure , 19999 
56 9333 8336|9517 9536 |9714 0736 |9912 19 36| ——- _ 2 Ro 
5719325 7649|9519 9949{9716 0449 [9914 1849] Squares is 10001 | 100020001 
5819327 6964 9521 $564|9718 0164|9916 1764} the ſum of | 20003 
5919329 6281 [9523 893119719 938119918 1681 thoſe Sides. ITO _—_— 
6019331 5600[9525 7600|9721 9605[|9920 I6c0. | ; 
6119333 4921|9527 7121|9723 9321 |9922 1521| If ir be at br-0. pre of 
6219335 4244|9529 6644 |9725 9044|9924 1444 | 199909, It may ve printed Uke the Tore- 
Table. E may have ſix 
6319337 35699531 6169|9727 876g |9926 1369|$9108 re 300 pages ll hold g00oo 
6419339 2396|9533 5696|9729 $496 |9928 1296 Sues. Andi the w ole Table of 100 
2 ph | ey —  _— S ma in pag. 329. 
6519341 2225|[9535 5225 [973x $225|9930 I225| ; Boob of 150 leaves is not an inch thick. 
6619343 1556|9537 475619733 79569932 1156 | But without ſuch a Boob, the numbers 
6719345 0839 [9539 4289 9735 7689| 9934 1089 | in theſe 29 pages, may be made uſe of. 
6819347 0224 9541 3824 [9737 7424 | 9936 1024 | 1: Tofind the $ one Q ow nuM- 
69 9348 9561 9543 3361 |9739 7161 9938 0961 ber leſs than 100 thouſand. Thus, 
7019350 8900 9545 2900 |9741 69009| 9940 0900 Aj 29947 9 4706 
7119352 52419547 2441 9743 6641 | 9942 0841 Bl 29940| 94700 
7219354 75349549 1984 9745 6384|9944 0754 TEE mw 
7319356 69299551 1529 [9747 6129] 9946 0729 D - 5 
74 |9353 6276|9553_1076 [9749 5876| 9948 0676. E | 41 9209 | "T7738 
7519360 5625 [9555 0625 [9751 5625 |9950 0625 F | 89640 3600 |89 680g 0000 
7619352 497619557 0176|9753 5376|9952 0576 G | 89682 2809 |89 6922 6435 
779364 4329 [9558 9729|9755 $129|9954 0529 hn a nt 
73|9366 5054 [9560 9204 (9757 4304 | 9956 0454 | The piven Number: Of 
79 [9368 3041 [9562 041 9759 4641 |9958 2441 [D | The rh or aft ure of 2 
8o 9370 2400 9564. 400 9761 4400 9960 0400 | emamder,afrer ſub a&. D from A, 
$1]9372 1761|9566 796T|9763 4161 |9962 0361 C| TheSunet 4 ood 
8219374 1124|9568 7524|9765 3924 9964 0324 |F | The Square of B.oo after a Tabular 
8319376 0489|9570 7089|9767 3689 |9966 0289 G | The Sum of E and F,The Square of A. 
84|9377 9856|9572 $656 [9769 3456 |9968 0256 | _ 
8519379 9225|9574 6225 |9771 3225 |9970 0225| 2: Tofind theSide of any Square number, 
ban 8 . 

8619381 3596|9576 5796 [9773 2996 | 9972 0196 s the _—_ given number, 
87 9383 7969 9578 5309 [19775 2769 [9974 0169 _— _ pairs - _—_— wy 
9385 7344 [9580 4944 [9777 2544[9976 0144 | icave 7 or 8 hgures, From thelc 

ſtra& as great a Tabular numbe 
8919387 6721 [9532 4521 [9779 232119978 ori Note the 4 figures of the Side of 
0|9389 6100[9554 4100 [9781 2100|9980 0100] that Tabular ſquare, &«, 

9119391 545119586 3681 |9783 1881 [9982 0081 

9219393 4864 |9588 3264 [9785 1664 [9984 0064 | 4s 12 99 47] 9 47 06 
9319395 4249 |9590 2849 |9787 1449|9986 0049 8 9682 2809 | 8g 6922 6436 
94[9397 3636 |9592 2436 | 9789 1236|9988 0036 8 9640 35 | 89 6Bog oo | 
9519399 3025[9594 2025 [9791 10259990 0025 | 41 9209 113 6435 
96|9401 2416|9596 1616| 6793 0816|[9992 0016 5s 9887 b... = 
[97| 9403 1809| 9598 12Cc9| 9795 0609 9994. 0009 <= HP fo 
'98| 9405 1204 | 9600 0304 | 9797 0404 | 9996 0004 o| o 
'99 9407 0601 |9502 0401! 9799 0201 9998 OOOI 


; 


ou 
þ 
: 
f 
| 
; 
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F 
: 


D3 


HE 


Pez, 30. Terminationes five Poſteriores notz Quadratorum Numerorum, 


— O—  —— 


Omnis Q#adrati numer! Nota poſtrema eſto, T,4,5,6, vel 9. 
Poſterior es binas, ternas, quaternas exhibent hxc tria Cribra Synoprica. 
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[044 44 Endings of Square Numbers in 4. Figures. 


O 000 0.1.2.34445.6.7.8,9 24110 2 4 6 8 4961 1 3 -3 7 9394 
0:1.2.3-4.5.6.7.8.9j001o 2 4 6 8 |244) 2 goo 2 4 6 8 [756 
6 $3" a6 Þ (904! 01,2, 3e4.5-6-7 8 9.249, $360 48.49 9 504[0.1-2.3-4 5:6.7:8.9 761 
0,1.2+3.4.5.6 7.8,90090 2 4 6 8 [25610 2 4 6 T0088 2 3 9 764 
- bs } WF WF Mp 036] CS: 4-5 9,264j0-1-2. 3:4.546.7.8.9 521j0«192+344.50.7 7.849 769 
k 1963-7 91024\ 2 4 6 $a 2 3 5 7 9424] 1 3 5.7 9776 
0.1 2.3.4 5 6 7.9.9/025| 0,1.243, 4.5-6.7.8.9281]0.1.2.3.4.5.6.7.8.9529j9 2 4+ 6 8 1784 
oO 2: 4 6 8 [036] 7 2 9284) 1 3 5 7 9536] 1 3 5 7 9,796 
0, 1.2. 3.4. 546.7.8.9,041| 0.1.2.3 $4+5-6.7.8.9 25910 Lia 1 9 544ÞÞ+ 1.2.3-4.5:6+7..9 Sor 
57 ug-: 3 5 7 9296] 1 3 5 7 9556 2 4 6 3 Boy 
0.1.2. 3-4.5-6.7.8.9,049| 0 Ss; 6-9 304|0.1.2:3-4.5 6.7.8.9 5610. 1.243-445-6.7.8.9 $c9 
| 355: 7 $0$6]-2 3 $ 7 931610 3 4 6 $i566 2 4 6 8 [816 


& 46-9 064/0.1,2.3.4:5-6.7-8.9 321 


0.1.2.3. 4:5.6.7.8 9 569} 1 3 5 7 9924 


0.1.2 3.445-6.7.3-9 2090 2 4 6 B [464 2. 
t 10+ -7 9,216, A. 0,1.243-4+5.6.7.8.9 721ſ0 2 4 6 8 976 
o 2 4 6 8 [1224|0.12.34.5.6.7.8 94$iſo 2 4 6 8 [724] 1 3 5. 7 9984 
0. 1.243.4-5:6-7 .3 922510 TE. HEgh3-2-3-4-5.57.2.9/72910 2 4 6 8 i996 
3 þ $ 7 g23a60 © 1.2-3.4.5.6.7.8,9439]0_2 4 6 8 
_ This Synopſis may | T= roo ſhort, See them all ac] = in the next leaf. 


I 3 5 7 9/716[0. 1.2. 3.4.546.7+8.9 969 


'® Si W., 9076, 9 23 :4 6 $ mag © 49. <q -Þ 1576j0 2 4 6 8 $36 
0.1.2.3-4.5.6.7.8.9,031]0.1.2,3 4.5.6.7 8.9329] 1 3 5 7 95846. 1-2.3.4-5-6.7-8.9 841 
o 2.4 6 8 ſobgjo 2 4 6 8133560 2 4 6 8 59 1 3 5 7 98 
091.2 3.4.5-6-7.8.9089] 1 3 5 7 9 3444 1 3 5 7 9600.1 1.2+3445+0.7-0.9 849 
d ai 6-3 wpilo 2 & 6 35610-1.2.3-4-5.6.7.8.9 601 WE = 2o.,.7 
SS 2-6. 6 3 100[0.1,2.3 4 5.6 7.8.91361 8 ©. Up, 9 60410 » & © g 1864 

LR 7 HERS. 3 $ 7 9136410-1.2.3-4-5.6.7.8.960g| [34 #3206 
o 2 4 6 8 |316|0,1,2.3-4.5-6-7.8 9[369] 1 3 5 7 9616ſ0.1.2-3.4.5-6.7.$.9 881 
0.1.2.3.4.5 6:7.8.9,12I1| 1 3 5 7 91276;,0 2 4 6 8 62410 2 46:8 $84 

: 3 5 7 9i34jo 2 4 6 $8 13840 5 (625 O. 1.2,344+5+6.7.8,9899 
OcI,2. 34.56 7.8.9 129] t'3 59 7 6s 3 $ j7 96360 2 4 6 © Bos 

1.3 5 7 9156/0 2 4 6 $8 [40010.142,3.4.5.6.7.5996410 2 4 6 8 19:0 
0 aig 6 $ [144 o. 1:2-3-4.5.6.7.8.9/go1fo LS 4 (6441 2 3 $ 7 Foog 

I 3 5 7 g'156o 2 4 6 8 [404j0.1-243.4+5.6.7.8.9649]0 2 4 6 8 (916 
0.1+2.344+5.6.7.8 9,1611\0 3.4+5-6.7.8.9 409jo 2 4 6 8 (65610. 1.2,3.4.5. 6.7-8.9921 
0 2:4 6 © ja6gjo0 '2 4 6 {416 8 $ 9 9 664 2-0-2. 9.924 
0.1.2 3.4.5-6.7-8.9\169 | a 6. 9424/0 S 4 0 676 O, 1.2.3-4+5-6.7-8.9,929 
© 23.6.76 ..9 176, S 3 4-6-9 436|0+1.2, $34.50. 5.8 9681] - $3  -» 9936 

TT EM. 1841[0.1-2-3-4- 5-6.7.8.9 441 p20 4 19 9 684 0 2 $4 657 bs 
o 2 4 6 8 |96] 1 3 5 7 944 4]|0* 1-2-3 4.5-6,7,8.9,689] 1 3 5 7 9956 
0.1-2.3-4+5 6.7.8.9 201|0.1.2. 3-4+5,6.7-8.9 449, I 3 5 7 96960. 1.243:445-6+79. 9961 

1s 7 ga 2 3. 4$ 7 94560 RR 1704 8 2-2 '$ 1964 


The Endings or Laſt Figures of all Square Numbers. 


Pag. 31: 
Every Square Number endeth in o, 1.4, 5.6 or 9. None endeth in 2, 3,7 or 8. 
Every Square number hath one of theſe rwo and twenty endings 

00,01,04.09.16,21,24:25.29. 36.41, 44.49, 56,61,64.69.76.81,84,89.96. 
Every Square number hath one of theſe 159 Endings. 


100[ 161|216'276| 329| 396| 444 609 \664 |724 
104 | 164 [224 |251| 336| 400|.449 616 676.]729 
116| 169 |225 1456 624 | 681 (736 |b0 
121|176 | 236 464 625 684 ' 244 
1241184 |241|' 476 6361689 756 | 


— _ -- 


000  ©044 
001 |049 
004 | 056 
009 | 064 
016|076 


500 |$61 
704 
516 
521 
524 


784 [544 900 961 
796 849 904 964 
$O1 | $56 916 969 


$04. $64 921 921 976 


809 $76 924 984 
'B16 Y - 


196 


024 [O81 
0251084 
036 |089 
O41 


129 
136) 


144 
096 6'156 


204 | 249 
ah 25 


44 
316 
321|3 
324 


4256 


451 
369- (424/434 
370 (436 


439 
384 \441[ 496 


529 
536 
544 
556 


604 


641 


644 
649 
656 


696 701 
704. 764 |$24 884 (936 
716 769 |$36 
721 776 $411896\956| 


889944 


11929 996 


Every Square number hath one of theſe 1044 Endings, 


000010304 
©0001 [0321 
0324 
0329 
0336 
Q356 
O3ZGI 
0369 
0384 
0400 
O401 
0404 
0409 
O04 16 
0430 
0441 
0449 
046.4 
0431 
0434 
0489 
04.96 
©0516 
0521 
0529 
0544 
O561 
5 (0564 
0569 
©4%6 

©0596 
O601 
0609, 
O281 0624 | 
lo62s! 


0641 | 
0644 
0649 
0656 
0676 
0681 
0689 
0704 
O721 
0724 
Q729 
0736 
0756 
O761 
0769 


0976 |1316 
0996 | 1321 
1001 | 1329 
1009 1344 
1024 | 1361 
1025 | 1364 
1041 | 1369 
1044 | 1376 
1049 1396 
1056! 1401 | 174. 
1076. 1409 
1081 | 1424 
1089! 1441 
11041444 


og 18 


0784 


0804 
0809 
O816 


©5431 
0849 
0364 
O881 


0884 
0889 
[o896 
0900! 1 
©916 
C921 
0929 
0944 
O961 


"0964 | 


o801 [1124 


0836| 


[1121 1449 
1456 
1476 


; $504 
1169 |1521 
r184 | 1524 
I2O1 | [1529 


1664 
1681 
1634 


1689 
1696 
1716 
I721 
1729 
1744 
I 761 
1764 
1769 
I 776 
(1796 
ood 


1809\ 2144 
1481 |1824 2161 
1499} 1841 2164 


1844 
1849 
1356 
1876; 


1641 | 2001 
1649 | 2004, 
| 2009 
| 2016 


2025 
2036 

| 2041 
2049 
2064 
2081 


2084 
2089 
2096 
2100 
2116 


2121 
2129 


2169 
2176 
2196 
2201 


1204. 1536 18812209 


120g 1556; 1889 | 2224 


1216, 1561, 1 90g [2225 
1225 1969 | 1921| 2241 
236: 1584! 1924 2244 


1249} 1601 
1264 
1281 


1294 


1609 , 
1616! 


1289 


1961 
; b909 


1241/1600 1929 1929 2249 


[1936 
1604 | 1956 


2256 
2276 
2281 
2289 


1636 \ | 1984," 2304 


2321| 2644 
2324 2649 
2329| 2656 


2356, 2631 | 
2361 2689 
2369| 2704 
2334: 2721 
2400| 2724 
2401| 2729 


2404 2736 
2409| 2756 
2416\ 2761 
2436\ 2769 
2641 [2784 
2449} 2301 
2464; 2804 
2481\ 2809 
2484 | 2816 
2489 2836 
2496 2841 
2500|2849 
25J16\ 2864 
252x (2881 
og] 2my 


2544 | 2839 
2561 | 2896 
2564) 2900 
2569 | 2916 
2576 2921 
2596|2929 3 
2601 \2944 
2609 [2961 


| 


262.4 | 2964 
THE 


2976 | [316] 3649 


2996 | 3321 
30Or | 


3924 2008 


3956 | 3401 


3081 
3089 


3441 


3136 3481 
3156 | 3489 


316g 3521 
3184| 3524 
501 3529 
3204 | 3536 
3299 | 3550 13989 
3216| 3561 
3225| 3569 
3236 | 3584 
3241| 3600 
3249 3601 
3264 | 2604 
3281 3609 
3284. | 3616 
3289 | 3636 
1329613641 


ON 


3529 
2336 | 2676| 3009 3344 


3025 | 3364 
3041 | 13369 
3944 | 3376 
3049 | 3396 


3076 | 3409 
3424 
3104 | 3444 
3121 3449 


3124 3456 
3129. 3476 


3161 3504 |3 


4009 


4925 
039 | 4036 
4041 
4049 


4081 


3761 | 4089 


3769 
3775 (4116 
3796/4121 
3801 [4129 
4144 
4161 
4164 
4169 
4176 
4196 
201 
4209 
4224 
3904 | 4225 
[39214241 
3924 |4244 
3929 '4249 
3936 ,4256 
3956 4276 
39011\4281 
3969 | 4239 
3984 (4304 
4OO1I 14321 


4004. 


4016 


4064 


3754 | 4096 
[4100 


4329 
4330 
4356 
4361 
4369 
4384 
4400 
4401 
4404 
4409 
4416 
4456 
4441 
4449 
4464 
4451 

4454 
4439 
4496 
4516 

$521 

4529 
4544 
4591 

4564 


4.576 
4596 
4601 
46cg 
4624 
4641 
4044 
4649 


_ 
—— — w_ 


4656 


4324 


459 


1 


5 
7 ” 
44 
,Þ 
'Y 
S 


# + 4 
IHR HY 


|Pag. 32. ThejRemainder of the Table begun in the foregoing pare. 


The 4 Laſt Notes of Square numbers. 


4656 
4676 
4681 
4689 
4704 
4721 
4724 
4729 
4736 
4755 
4761 
4769 
4784 
4801 
4304 
4809 
4816 
4836 
4841 
4849 


5009 


59.44 
5049 
5056 
5076 


5081 


5039 


5104; 
SI21T, 
5124 
5129 5524 275 
5136| 552915921 [6281 
5156|5536|5924, 6289 
SIGI 


5169 
5184 
5201 
5204 
5209 
5216 
$225 
5236 
$241 
5249 
5264 
5281 
5284 
5289 
5296 
5316 


9321 


5329 
5344 
5361 
5364 


53659 
5376 


5396 


5024 | 5401 5776 


5441 | 


530916195 
54445324 [6201 
5449 [5341 [6209 
$455|5344 [6224 
(547615249 "6325 


(5481|5355 {6241 


6599 6954, 734+. 
6575 6969, 7351; 
6596 6975 736+ 
6501, 6395 7363, 
6599 7221 73756: 
65247929 7395 


7729,8119 
7744 $121 
7761|3129 
7754 3144 
7769 '8161 
7776816, 


5439 
5504 
$521 


5375 
5881 
5339 


[6244 
[6249 
6256 


6541| 7024 
6544|7925| 7493 
6649, 7241| 742+ 


5524 590+10275 


5556 5929 539+ 
5561159366321 
$569 (5955 0324 


, 5609 59 
| | 
| 5601 | 
; 5604 

| 5609 /602x 


$584 15951{6329 
59,6336 
5984 |635s 
6021 [6351 
6359 
$616 ,6923 , 6384 
5525 60166409 
5636 6925 6401 
5641,6035|640+ 
$649 60416409 
5564 60496416 
$5681 (6054 164.35 
5584 '6031 [6441 


6556 72447441 
6576 ,7249|7444 
5531 7956] 7443 
793L| 
6721 '7539 7461 

6724 7104 7459 
| 7 504 
9735 7124|75321 

67535,7129; 7324 


4 | 
) 
| 


6539, 
672+ 


6729 


6751 


9759, 
6784! 
630r | 
6804 | 


6399 
6316 
6336 
6341 
349 
6364 


7276 


7121 


713 


75» 
7151 
7159 
7184 
7201 
\720x 


| 


7336, 77329 $394 


7534 


| 708 
7216 
74225 


742i|7795 | 3169 
7301 [8175 
7393 [3195 
7324 '$25r 
7341 $2903 
7344 522+ 
7349 |3225 
7355|S241 
737515244 | 


7456 
7476 


7381 (5249 | 
7339 [3255 
7924 |3275 
7321 $23s 


7529 [7924 [9282 


7556 (79363321 
736179553324 


7559 17351| 329 
7752 
79 34 
8291 | 
$024 
7593 |8929|8334 
751518916 $427 
7535,8925 $401 
7541|$035 8494 
7549 394r 3409 


7393 
7501 
7594 


8724 
3336 

- of 
$359; 
$361)$736| 9129, 9524 
$393 |8751[9136 | 9529 


3489 8389| 9264 | 9549 


8496 
$516} 
$521 
$527 
$544 
$561 
$554 


$5598 


$576; 
$595! 
$521 
$523 
$524 
$541 
3544+ 
3549 
3556 
$575 
$531 
8539 
$704 
8721 


$729 
8736 


$759 | 
$734 
$801 
$804 
3 809 


8895| 9281 |965z 
$999, 9284 19681 


($915, 9239 9534 


$921 9295 958g 
$929 9316 9536 


$344 9321 
3951 | 9329 


9716 
9721 


'$ 


5751 
5754 


6129 
6144 


6516 
6521|[6916, 7239 


7 564 
7531 


3949 $416 |88x15 
$054 8435 |$836 


954 ,9344 [9729 
$959 9361 9744 
$372 9364 9761 
395 9399 (9754 
90IT 9375 97359 
922} 9395 9775 
9924 9401 2796 
9925 9409 9891 
9241 '9424 9809 
9244 9441 9324 
9249 9444 9541 
CG US Ft 
9975 9459, 9549 
9531 \9476| 9856 
9939 9481| 9876 
904; 9489| 9381 
9121 9524 
9124 9321'9904 
9921 
9924 
9929 
9936 
9956 
9961 
995g 
9984 


5 — 


9156 9536 
9161 9556 
91659 9551 
9184 9559 
9201 , 9584. 
9204 | 9600 
9209 9501 


9389: 


7584 $031(8441 


6161|6529 
6164'6544 


5769 


7639 
7390 


6921; 7296 
9929, 7316 | 


$034 | $449 
$039 | 8464 


8841 
$3.49 
8864 
38831 


9216 9504 
9225 9609 
9236 9516! 


5025 5409 5796, 6169 6561|5944|7321 [7716 [Sapd! $481 9241 9636| 
5041 5424 5301/6175 6554 ' 6951 | 7329 '7721181095' 848418584 [9249 9641 
How long ſoever a Number be, if its ending be mt foundin its proper place in Pag. 3tor 32, 
It is no $quare, You hive 4. nunbecs, of which you tell me nothing, but that one of them ends in 
2, anotherin 35, another in 789, and the laſt ends in 6796. Pag. 31. 32. tell me, that no ſquare 
number can end fo. l therefore tell you, that none of your 4 numbers is a Square, But of theſe 
895824656. 89683 504+ 89684 54 41. 8969303803, $9694 16196. 8969426569, | finde 
the 4 laſt figares in the wp>ermoſt line of this pige, and yet I muſt not ſay that any of them is a 


— 


| 


— 
a ee 


erue Square; Page 29 makes me ſee they are not, 
Having the two, three or four laſt figures of any Square number, to exhibit as many of the laſt þi- 
geres of its fide, isa New Queſtion ; To which, the juſt Anſwers are manifold and not obvious, 

A particular account of them isready for the Preſs, when it ſhall be deſired, Sh 


